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EXECUTIVE  SUMMARY 


Ecology  Consultants,  Incorporated  has  been  contracted  to  perform  a  Terrestrial 
Baseline  Data  Accumulation  Program  for  RBOSP  on  Tract  C-a.  Communication  of 
the  scope  and  results  of  that  program  will  be  accomplished  in  a  series  of 
quarterly  reports.  This  fifth  report  of  that  series  contains  complete 
summarized  results  and  definitive  interpretations  for  major  programs 
(vegetation,  small  mammals,  avifauna,  invertebrates)  conducted  throughout 
the  year  (October,  1974  through  November,  1975).  Quarterly  results  are 
summarized  for  each  of  these  programs.  Quarterly  results  and  preliminary 
interpretations  are  presented  for  smaller  programs  carried  out  this  quarter 
(large  mammals,  mammalian  predators,  etc.).  Future  quarterly  reports  will 
include  an  update  of  the  developing  data  base  for  each  subsequent  quarter 
as  well  as  any  approved  program  modifications. 
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INTRODUCTION 


This  report  presents  and  summarizes  terrestrial  baseline  data  gathered 
during  the  fifth  quarter  (September  through  November,  1975)  on  Oil  Shale 
Tract  C-a  and  its  environs.  In  addition,  annual  results  and  interpretations 
of  all  vegetation,  small  mammal,  avifauna  and  invertebrate  data  gathered 
from  the  beginning  of  the  program  in  October,  1974  through  November,  1975 
are  presented.  A  detailed  description  of  new  field  methodology  is  included 
for  all  elements  of  the  terrestrial  program  not  included  in  the  previous 
quarterly  report.  Only  data  gathered  during  the  fall  quarter  are  reported 
for  large  mammal,  range  studies,  mammalian  predator,  grazing  exclosure 
and  threatened  and  endangered  species.  All  raw  data  reported  for  the  fall 
quarter  are  organized  in  appendices  which  appear  as  separate  sub-sections 
under  each  of  the  major  categories  of  investigation. 
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2.3       TERRESTRIAL  STUDIES 
2.3.1     Vegetation 

2.3.1.1  Introduction  -  No  changes  have  been  implemented  since  Progress 
Report-4.  See  Section  2.3.1.1  in  Progress  Report-4  for  the  objectives  of 
the  vegetative  study. 

2.3.1.2  Methods  -No  changes  have  been  implemented  since  Progress  Report 
4.  See  Section  2.3.1.2  in  Progress  Report-4  for  methods  used  in  the  vege- 
tation study. 

2.3.1.3  Results 

2.3.1.3.1  Data  Organization  and  Content 

2.3.1.3.1.1  Data  Synthesis  -  Field  data  were  summarized  for  October,  1974 
and  all  1975  sampling  periods.  October,  1974  data  were  presented  separately 
because  of  changes  in  sampling  methodology  between  1974  and  1975  (con- 
version from  60  to  100  meter  long  transects).  To  maintain  continuity  of 
data  presentation,  only  1975  data  are  discussed  in  the  results  and  discussion 
sections.  Data  were  combined  for  the  three  1975  sampling  periods  for  the 
mature  tree  and  shrub  strata  to  present  a  regional  average  for  each  major 
vegetation  type.  The  herbaceous  stratum  data  for  all  sampling  periods 
were  presented  separately  to  present  major  compositional  and  structural 
changes  over  the  growing  season  for  the  major  vegetation  types. 
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The  three  predominant  vegetation  types  on  the  study  area—sagebrush,  mixed         £ 
brush,  and  pinyon  juniper--were  further  divided  into  their  major  variants,  or 
associations.  All  shrub  and  tree  data  collected  during  1975  were  synthesized 
to  describe  these  associations.  Herbaceous  data  for  July  only  were  presented 
to  describe  the  herbaceous  stratum  at  the  height  of  its  development  for  each 
association. 

2.3.1.3.1.2  Sampling  Coverage,  Structural  and  Compositional  Diversity  - 
The  extent  of  sampling  in  each  vegetation  type  was  summarized  by  presenting 
the  number  of  permanent  and  non-permanent  transects,  total  number  of  herbaceous 
quadrats  sampled  within  a  vegetation  type,  and  the  number  of  quadrats  that  were 
treated  as  permanent.  Due  to  changes  in  the  location  of  permanent  transects 
established  in  1974,  all  1974  transects  were  treated  as  non-permanent.  Changes 
in  location  were  made  to  improve  the  distribution  of  sampling  points.  Total 
structural  and  compositional  diversity  were  enumerated  by  presenting  the  num- 
ber of  strata  (tree,  shrub,  herbaceous)  present,  and  the  number  of  species 
encountered  in  each  stratum. 

• 

2.3.1.3.1.3  Table  Organization  -  The  tables  are  organized  by  vegetation 
type,  life  form  categories  (tree,  shrub,  herbaceous)  within  each  type,  and  by 
sampling  period.  The  appropriate  association  tables  are  organized  by  life  form 
after  each  vegetation  type.  This  system  permits  rapid  comparisons  among 
sampling  periods,  among  the  different  strata  within  a  type,  and  among  plant 
associations. 

The  species  order  in  the  tables  was  determined  by  species  cover  values  ranked 
from  highest  to  lowest.   If  cover  values  were  the  same  for  two  species,  then 
their  arrangement  in  the  tables  was  determined  by  frequency  values  from  highest 
to  lowest.   If  cover  and  frequency  values  were  the  same,  arrangement  was 
determined  by  density  values  from  highest  to  lowest.   If  the  above  three  values 


2.3-4 


were  the  same,  or  if  density  values  were  not  available,  the  arrangement  was 
determined  by  alphabetical  order. 

A  written  synopsis  of  each  vegetation  type  and  association  accompanies  the 
tabular  presentation.   It  directs  attention  to  the  more  important  structural 
and  compositional  concepts  as  they  relate  to  the  functional  and  descriptive 
characterization  of  each  vegetation  or  association  type.  Included  in  this 
characterization  are  observations  on  elevation,  degree  of  slope,  slope  aspect, 
soils  and  gradient  relationships  for  each  vegetation  type  or  association 
analyzed. 

2.3.1.3.1.4  Topographic  Characteristics  -  The  elevational  range  and 

average  elevation  for  each  vegetation  type  and  association  were  summarized  from 
the  1974  and  1975  transect  data  (Figure  2.3-1).  Average  slope  inclination  in 
degrees,  and  the  percentage  of  transects  occurring  in  each  slope  aspect 
quadrant  were  summarized  for  each  type  and  association.  Slope  aspect  quad- 
rants were  defined  as  follows:  north  =  315°  -  44°;  east  =  45°  -  134°;  south  = 
135°  -  224°;  west  =  225°  -  314°. 

2.3.1.3.1.5  Soils  -  The  location  of  vegetation  transects  was  correlated 

with  a  recent  Soil  Conservation  Service  soils  map  (1975)  covering  all  of 

Tract  C-a  and  the  surrounding  area  within  one  mile  of  Tract  C-a.  Percentages 

of  1975  transects  occurring  on  each  identified  soil  series  within  the  mapped 
area  were  summarized  for  each  type. 

2.3.1.3.1.6  Type  Presentation  -  Parameters  for  the  mature  tree  stratum 

presented  in  type  tables  and  discussed  in  the  results  synopsis  include: 
phenology  of  each  species  at  each  sampling  period  in  each  type  (not  recorded 

o 

for  gymnosperms),  percent  cover,  percent  frequency,  constancy,  cover  in  m  per 
hectare,  density  per  hectare,  basal  area  in  m  per  hectare,  and  size-class  data 
for  trees. 

Parameters  for  the  shrub-tree  seedling  stratum  presented  in  type  tables  and 
discussed  in  the  text  include:  phenology  of  each  species  at  each  sampling 
period  in  each  type  (not  recorded  for  gymnosperms),  percent  cover,  percent 
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frequency,  constancy,  cover  in  m  per  hectare  (not  discussed  directly  because 
of  derivation  from  percent  cover),  density  in  individuals  per  hectare,  mean 
volume,  and  mean  volume  per  hectare  (volume  measurements  taken  in  May- June, 
1975  on  permanent  transects). 

Importance  values,  presented  in  previous  reports,  were  deleted  because  the 
parameters  from  which  importance  values  were  derived  (percent  cover,  percent 
frequency,  and  density)  are  expressed  in  full  in  the  tables.  The  full  presen- 
tation of  these  parameters  permits  an  independent  assessment  of  the  relative 
influence  of  these  parameters  on  species  importance  without  the  development  of 
an  importance  value  (Daubenmire,  1968). 

Mean  intercept  values,  presented  in  previous  reports,  were  deleted  because 
they  do  not  necessarily  reflect  the  size  of  an  individual  shrub  since  several 
individuals  may  contribute  cover  to  a  single  intercept,  and  because  mean  inter- 
cept values  give  no  indication  of  height.   Individual  shrub  volume  measure- 
ments provide  a  three  dimensional  concept  of  the  shrub  species  encountered. 

Other  relationships  discussed  in  the  text  include  total  species  diversity, 
total  cover  and  density,  relative  cover  and  density  of  dominant  species,  other 
common  species  over  the  type  based  on  constancy  values,  phenology  of  dominants, 
enumeration  of  number  of  species  observed  in  each  phenol ogical  stage,  and  any 
anomalies  or  other  major  relationships  apparent  from  the  data. 

Parameters  for  the  herbaceous  stratum  presented  in  vegetation  type  tables  and 
discussed  in  the  text  include:  phenology  of  all  species  in  each  type,  percent 
cover,  percent  frequency,  constancy,  cover  in  m  per  hectare  (not  discussed 
directly  because  of  derivation  from  percent  cover),  density  of  forb  species  in 
number  of  individuals  per  quadrat  (.5  m  ),  and  sociability  for  forb  species. 
Additional  relationships  discussed  in  the  text  include:  total  species  diversity 
and  total  cover,  relative  cover  of  dominant  species  within  the  type,  other 
common  species  in  the  type  based  on  constancy  values,  degree  of  stability  in 
species  composition  (expressed  as  the  percentage  of  species  found  in  common 
between  two  sampling  periods),  and  enumeration  of  all  species  encountered  in 
each  phenological  stage  (one  species  may  be  included  in  several  stages). 
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2.3.1.3.1.7  Association  Presentation  -  A  restricted  number  of  parameters 
was  discussed  for  the  associations  identified  within  the  mixed  brush,  pinyon- 
juniper,  and  sagebrush  vegetation  types.  Extent  of  sampling,  total  structural 
and  compositional  diversity,  and  summary  of  topographic  characteristics  were 
presented  in  the  same  format  as  was  used  to  describe  the  major  vegetation  types. 
Comparisons  of  the  elevational  average  and  the  average  slope  inclination  were 
made  between  the  association  and  the  type. 

Parameters  discussed  for  the  mature  tree  stratum  include:  percent  cover, 
frequency,  density  per  hectare,  constancy,  and  basal  area.  The  above  values 
were  compared  to  the  averages  for  these  parameters. 

Shrub-tree  seedling  stratum  parameters  discussed  include  percent  cover,  fre- 
quency, and  density  per  hectare.  Other  relationships  discussed  include: 
distinguishing  structural  and  compositional  criteria  for  the  association; 
relative  cover,  density,  and  frequency  of  dominants;  other  common  species 
based  on  frequency  values;  and  comparison  of  all  tabular  values  to  vegetation 
type  averages. 

Herbaceous  stratum  parameters  include  percent  cover,  frequency,  and  density 
for  forb  species  for  the  ten  herbaceous  species  with  the  highest  cover  in  the 
association,  total  number  of  species  recorded  for  the  association,  and  total 
cover  for  the  association  for  that  sampling  period. 

2.3.1.3.1.8  Ordination  -  The  distribution  of  vegetation  may  be  largely 
explained  by  the  interaction  of  morphological  and  physiological  characteristics 
of  a  plant  species  with  abiotic  factors  (light,  temperature,  water,  and  soil) 
and  biotic  factors  (competitive  and  pathological  interactions  with  other  members 
of  the  plant  community  and  consumption  by  herbivores).  These  factors  act  to 
define  a  range  of  environmental  conditions  within  which  a  plant  species  may 
expand  its  population,  maintain  a  stable  population,  or  die  out. 

Ordination  of  transects  along  elevational  and  topographic  gradients  is  a  method 
to  determine  whether  there  are  apparent  large  scale  patterns  of  plant  structure 
and  composition  which  may  be  best  explained  by  certain  combinations  of  abiotic 
factors  (Whittaker,  1967). 
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For  each  transect  in  each  of  the  types  analyzed,  data  were  assembled  for 
elevation,  degree  of  slope,  slope  aspect,  total  shrub  cover  and  density, 
herbaceous  cover  (where  applicable),  total  tree  cover  and  density,  and  tree 
basal  area.  Total  tree  and  shrub  cover  were  plotted  against  elevation  for  all 
transects  for  each  type. 

Underlying  assumptions  about  the  relative  effects  of  certain  environmental 
factors,  and  of  indices  of  plant  response  to  these  factors,  are  as  follows: 

e   An  increase  in  elevation  is  correlated  with  an  increase  in  annual 
precipitation  and  cooler  growing  season  temperatures,  resulting  in 
greater  available  moisture. 

©   South  exposures  are  warmer,  and  evapo-transpiration  rates  are  higher 
than  on  north  exposures.   In  analysis  of  slope  effects  in  the  study 
area,  north  is  defined  as  a  range  from  315°  through  north  to  135°; 
south  is  defined  as  a  range  from  135°  through  south  to  315°;  when  all 
aspects  are  considered,  north  =  315°  -  45°,  east  =  45°  -  134°, 
south  =  135°  -  224°,  west  =  225°  -  314°. 

©   An  increase  in  slope  inclination  toward  the  vertical  results  in  a 
relative  increase  in  the  temperature  and  evapo-transpiration  rate  on 
south  exposures.  An  increase  in  slope  on  north  exposures  is  assumed 
to  lower  the  temperature  and  reduce  the  evapo-transpiration  rate. 
For  the  purposes  of  this  study,  slopes  of  less  than  5°  are  assumed  to 
have  little  effect  on  temperature  and  evapo-transpiration  rates,  and 
slopes  in  excess  of  5°  are  assumed  to  have  some  effect  on  temperature 
and  evapo-transpiration. 

©   No  wind  data  were  examined  for  the  study  area,  but  it  appears  that  wind 
has  a  significant  effect  in  increasing  evapo-transpiration  rates,  par- 
ticularly in  the  vicinity  of  the  summit  of  Cathedral  Bluffs. 

©   The  effects  of  soil  depth,  texture,  and  chemical  properties  are  con- 
sidered as  contributing  factors  to  the  distribution  of  plant 
communities. 

©   The  percent  cover  for  a  given  species  or  group  of  species  is  the  best 
index  for  the  relative  success  of  a  species  or  group  of  species  on  a 
given  site,  and  is  a  measure  of  the  influence  of  one  species  or  a 
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group  of  species  on  other  members  of  the  plant  community.  The  stratum 
(tree,  shrub,  herbaceous)  is  the  basic  unit  of  comparison  in  this  ana- 
lysis, although  the  effects  of  particular  species  are  cited  when  appro- 
priate. A  secondary  consideration  is  the  effect  of  density  as  it 
relates  to  age  and  size.   In  general,  it  is  assumed  that  for  the  shrub 
stratum  an  increase  in  cover  is  directly  related  to  an  increase  in 
density.  For  the  tree  stratum,  density  is  not  considered  a  function 
of  cover,  since  older  trees  may  contribute  a  high  percent  cover,  but 
occur  at  low  densities. 

2.3.1.3.2  Floristics  -  The  flora  identified  in  the  study  area  during  1974- 
1975  includes  5  tree  species,  36  shrub  species,  168  forb  species  and  44  grass 
and/or  grasslike  species.  A  list  has  been  compiled  arranging  all  species  in 
four  life  form  categories  (tree,  shrub,  herbaceous  non-grasslike,  and  grass 
and  grasslike).  The  species  are  listed  in  alphabetical  order  with  the  appro- 
priate author  citation,  family,  life  form  and  common  name  (Table  2.3-1). 
Whether  the  species  is  introduced  or  native  and  whether  a  voucher  specimen 
has  been  collected  is  also  indicated. 

One  endangered  species,  Astragalus  lutosus  (Smithsonian  Institution,  1975), 
one  endemic  species,  Aquilegia  barnebyi  (Munz,  1949),  and  the  Colorado  state 
flower,  Aquilegia  caerulea  (Harrington,  1964),  occur  in  the  study  area.  Eleven 
exotic  forb  species  and  5  exotic  grass  species,  introduced  from  outside  the 
North  American  continent,  were  found  in  the  study  area. 

The  ecological  amplitude  of  a  species  is  the  range  of  habitat  variation  that  a 
species  can  endure.  Table  2.3-2  illustrates  the  ecological  amplitude  (or 
range  of  adaptability)  of  species  sampled  within  the  study  area.  This  range  is 
indicated  by  presence  or  absence  and  cover  of  a  species  within  each  plant  com- 
munity sampled  in  the  study  area.  The  species  are  arranged  by  life  form  into 
tree,  shrub  and  herbaceous  categories  in  alphabetical  order  by  the  abbreviation 
shown  in  the  species  list.  The  percent  cover  of  each  species  is  listed  for 
each  type  or  association  where  the  species  occurred. 
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2.3.1.3.3  Data  Presentation 

2.3.1.3.3.1  Aspen  -  The  aspen  type  aws  sampled  with  two  permanent  and  three 

non-permanent  transects.  Shrub  and  tree  strata  were  measured  on  all  transects 

2 
A  total  of  sixty  0.5  m  quadrats  were  used  to  sample  the  herbaceous  stratum. 

Twenty  of  these  quadrats  were  sampled  three  times  on  the  two  permanent  tran- 
sects. Three  strata  and  55  species  were  identified  for  the  aspen  type:  two 
species  in  the  mature  tree  stratum,  14  species  in  the  shrub  stratum,  and  41 
species  in  the  herbaceous  stratum.  Populus  tremuloides  and  Pseudotsuga 
menziesii  occurred  in  both  the  tree  and  shrub  strata. 


The  aspen  type  was  sampled  over  an  elevational  range  of  8,140  feet  to  8,560 
feet,  with  an  average  elevation  of  8,410  feet  for  the  transects  sampled 
(Figure  2.3-1).  Seventy-eight  percent  of  the  transects  occurred  on  north- 
facing  slopes  and  11%   on  east-facing  slopes.  The  average  degree  of  slope  for 
all  transects  was  14°. 

The  aspen  vegetation  type  is  found  on  deep,  loamy  soils  which  are  high  in 
organic  matter.  No  detailed  soils  information  was  available  for  this  type 
within  the  study  area. 

The  mature  tree  stratum  (Table  2.3-3)  contributed  a  total  cover  of  42%.   It  was 

2 
dominated  by  Populus  tremuloides  with  a  cover  of  41%,  a  basal  area  of  21  m  per 

hectare,  and  a  density  in  individuals  per  hectare  of  623.  Pseudotsuga 

menziesii  was  only  found  in  8%  of  the  tree  and  shrub  quadrats  for  1975. 

Seventy-five  percent  of  Populus  tremuloides  individuals  occurred  in  the  shrub- 
tree  seedling  class,  0-7.6  cm  (Table  2.3-4).   in  the  mature  tree  class  the 
largest  percentage  of  individuals  was  in  the  7.6-24  cm  size  class  and  less  than 
V/o   was  found  in  size  classes  above  40  cm. 

Populus  tremuloides  was  observed  only  in  the  vegetative  state  during  all 
sampling  periods. 

Fourteen  species  provided  70°/  total  cover,  and  a  total  density  of  13,802 
individuals  per  hectare  for  the  shrub- tree  seedling  stratum  (Table  2.3-5). 
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Amelanchier  alni folia,  Amelanchier  utahensis,  and  Primus  vlrginiana  were  the 
dominant  species,  contributing  64%  relative  cover,  23%  relative  density,  and 
occurring  at  constancies  of  100%.  Other  highly  constant  species  were  Rosa 

woods ii  and  Prunus  virginiana.  Mean  shrub  volume  for  Amelanchier  alni folia 

3  3 

was  22  m  ;  Prunus  virginiana  was  estimated  at  3  m  .  Phenology  for  the  three 

dominant  species  in  1975  was  identical:  leafing  out  or  vegetative  in  May-June, 
forming  fruits  in  July,  and  existing  in  a  vegetative  state  in  September.  Of 
the  11  species  encountered  in  May-June,  9  were  leafing  out,  and  9  were  in  a 
vegetative  state.  Of  the  9  species  encountered  during  July,  1  was  in  a  vege- 
tative state,  3  species  were  flowering,  and  5  were  forming  fruits.  Of  the  9 
species  encountered  in  September,  9  were  in  a  vegetative  state,  and  2  were 
disseminating  seeds. 

Fourteen  species  and  one  unknown  contributed  4%  total  herbaceous  stratum  cover 
during  May-June,  1975  (Table  2.3-7).  A  sedge,  Carex  geyeri ,  was  the  dominant 
species  over  the  type,  providing  73%  relative  cover,  and  occurring  at  a  con- 
stancy of  100%.  Of  the  14  species  identified,  13  species  were  in  a  vegetative 
state,  and  1  was  forming  flowers. 

Twenty-five  species  contributed  42%  cover  in  the  quadrats  sampled  during  July. 
Dominance  was  shared  by  Viola  rugalosa,  Thermopsis  montana,  and  Osmorhiza 
depauperata,  together  contributing  a  relative  cover  of  41%,  and  occurring  at 
constancies  of  50,  100,  and  50%,  respectively.  Other  highly  constant  species 
were  Carex  geyeri ,  Galium  boreale  and  Soli  dago  sp. .  Maximum  forb  density  was 
provided  by  Galium  boreale,  six  individuals  per  0.5  m  .  Forty  percent  of  the 
species  found  in  May-June  were  found  again  in  July.  Sociability  values  were 
high  for  several  species  indicating  a  clumped  distribution  of  these  species. 
Of  the  25  species  encountered  in  July,  20  were  in  a  vegetative  state,  5  were 
forming  flowers,  5  were  flowering,  and  4  were  forming  seeds. 

Twenty- two  species  contributed  26%  cover  in  the  quadrats  sampled  during 
September.  Carex  geyeri  was  the  dominant  species,  contributing  a  relative 
cover  of  25%,  and  occurring  at  a  constancy  of  100%.  Other  highly  constant 
species  were  Thermopsis  montana,  Bromus  marginatus,  and  Valeriana  occidental  is. 
Eighty-six  percent  of  the  species  found  during  September  were  also  found  in 

2.3-11 


July.  Maximum  forb  density  was  contributed  by  Galium  boreale,  with  5.1  m 

individuals  per  0.5  m".  Sociability  values  remained  high,  in  concordance  with 
the  May-June  results.  Of  the  22  species  encountered  during  September,  16  were 
in  a  vegetative  state,  7  were  disseminating  seeds,  and  2  were  emergent. 

2.3.1.3.3.2  Douglas-Fir  -  The  Douglas-fir  type  was  sampled  during  1974  and 

1975  with  two  permanent  and  nine  non-permanent  transects.  Shrub  and  tree 
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strata  were  measured  when  present  on  all  transects.  A  total  of  sixty  0.5  m 

quadrat  locations  was  used  to  sample  the  herbaceous  stratum.  Twenty  of  these 

quadrats  were  sampled  three  times  on  the  two  permanent  transects.  Three  strata 

and  49  species  were  identified  for  the  Douglas-fir  type:  2  species  in  the 

mature  tree  stratum,  19  species  in  the  shrub  stratum,  and  31  species  in  the 

herbaceous  stratum.  Pseudotsuga  menziesii  and  Populus  tremuloides  occurred  in 

both  the  tree  and  shrub  strata. 

The  Douglas-fir  type  was  sampled  over  an  elevational  range  of  7,800  feet  to 
8,500  feet,  with  an  average  elevation  of  8,330  feet  for  the  transects  sampled 
(Figure  2.3-1).  Eighty- two  percent  of  the  transects  occurred  on  north-facing     ^ 
slopes,  9%  on  east-facing  slopes,  and  9%  on  west-facing  slopes.  The  average 
degree  of  slope  for  all  transects  was  14°. 

No  detailed  descriptions  for  soils  occurring  under  the  Douglas-fir  type  on  the 
study  area  were  available.  Field  observations  indicate  that  soils  are  shallow 
and  occur  on  steep  slopes. 

In  the  mature  tree  stratum  (Table  2.3-7)  two  species  contributed  a  total  cover 
of  54%  in  1975,  occurring  at  a  density  of  470  individuals  per  hectare. 
Pseudotsuga  menziesii  was  the  dominant  species  encountered  during  all  sampling 
periods,  providing  99%  relative  cover.  A  density  of  467  individuals  per  hec- 
tare was  estimated.  Populus  tremuloides  was  unimportant  in  this  type,  pro- 
viding less  than  1%  cover,  and  3  individuals  per  hectare.  Total  basal  area  for 
Pseudotsuga  menziesii  was  31  m  per  hectare. 

Diameters  of  Pseudotsuga  menziesii  individuals  in  the  mature  class  ranged  from 

7.6  cm  to  72  cm  dbh,  with  30%  of  the  trees  greater  than  24  cm  dbh  (Table  2.3-4).   ft 
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When  mature  and  tree  seedling-sapling  strata  were  combined,  67%  of  all  Douglas- 
fir  individuals  were  classified  as  seedlings  or  saplings  (less  than  7.6  cm  dbh), 
indicating  substantial  reproduction  in  the  stands  sampled,  and  also  high  seed- 
ling-sapling mortality. 

In  the  shrub-tree  seedling  stratum  (Table  2.3-8)  ,  eighteen  species  provided 
56%  total  cover,  and  total  density  of  12,227  individuals  per  hectare. 
Amelanchier  utahensis  and  Symphoricarpos  oreophilus  shared  dominance  providing 

42%  relative  cover,  46%  relative  density,  and  occurring  at  a  constancy  of  80 

3 
and  100%,  respectively.  Mean  volumes  for  the  dominant  species  were  468  m  for 
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Amelanchier  utahensis  and  less  than  1  m  for  Symphoricarpos  oreophilus.  Phen- 
ology of  the  dominants  ranged  from  leafing  out  in  May  and  June,  flowering  for 
Symphoricarpos  oreophilus  and  fruit  development  for  Amelanchier  utahensis  in 
July,  and  a  return  to  a  vegetative  state  in  September  for  both  species.  Of  the 
eight  species  encountered  in  May-June,  six  were  leafing  out  and  three  were 
vegetative.  Of  the  11  species  encountered  in  July,  one  was  forming  flowers, 
four  were  flowering,  and  six  were  forming  seeds.  Of  the  ten  species  encountered 
during  September,  ten  were  in  a  vegetative  state  and  three  were  declining. 
Other  common  species  included  Prunus  virginiana,  Pseudotsuga  menziesii,  and 
Rosa  woods ii . 

In  the  herbaceous  stratum  (Table  2.3-9)  »  9  species  contributed  9%  total  cover 
in  the  May-June  quadrats.  The  dominant  species  was  a  sedge,  Carex  geyeri , 
contributing  a  relative  cover  of  83%,  and  occurring  at  a  constancy  of  100. 
Another  highly  constant  species  was  Mahonia  repens.  Of  the  nine  species 
eight  were  in  a  vegetative  state,  and  one  was  emerging  from  the  soil. 

During  July,  23  species,  consisting  primarily  of  perennial  forbs,  contributed 
a  total  cover  of  23%.  The  dominant  species  was  Carex  geyeri ,  with  a  relative 
cover  of  46%,  and  constancy  of  100%.  Other  highly  constant  (100%)  species 
included  Thalictrum  fendleri,  Galium  boreal e,  and  Achillea  lanulosa.  Seventy- 
eight  percent  of  the  species  encountered  in  June  were  again  encountered  in 

July.  Maximum  density  was  provided  by  Thalictrum  fendleri,  three  individuals 

2 
per  0.5  m  .  Sociability  values  were  high  for  Thalictrum  fendleri,  Soli  dago  sp., 

and  Chenopodium  fremontii,  indicating  a  clumped  distribution  was  forming 
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flower  buds  for  these  species.  Of  the  23  species  encountered,  16  were  in  a 
vegetative  state,  2  were  flowering,  2  were  forming  fruits,  1  was  disseminating 
seeds,  and  1  was  declining. 

During  September,  18  species  contributed  a  total  cover  of  15%.  Carex  geyeri 

was  the  dominant  species,  with  a  relative  cover  of  66%,  and  a  constancy  of 

100%.  Other  species  with  a  100%  constancy  were  the  same  as  those  sampled  in 

July.     Eighty-three  percent  of  the  species  encountered  in  September  were  also 

found  in  July.  Maximum  forb  density  was  provided  by  Thalictrum  fendleri,  2.0 

2 
individuals  per  0.5  m  .  Sociability  values  were  low  for  all  species,  indicating 

a  generally  dispersed  distribution.  Of  the  18  species  encountered,  15  were  in 

a  vegetative  state,  and  3  were  declining  or  dead. 

2.3.1.3.3.3  Mixed  Brush  -  The  mixed  brush  type  was  sampled  with  five  perma- 
nent and  25  non-permanent  transects.  Shrub  and  tree  strata  were  measured  on 

2 
all  transects  when  present.  A  total  of  180  0.5  m  quadrat  locations  was  used 

to  sample  the  herbaceous  stratum.  Fifty  of  these  quadrat  locations  were 
sampled  three  times  on  the  five  permanent  transects.  Three  strata  and  91 
species  were  identified  for  the  mixed  brush  type:  one  species  in  the  mature 
tree  stratum,  20  species  in  the  shrub  stratum,  and  71  species  in  the  herba- 
ceous stratum.  Pinus  edulis  occurred  in  both  the  tree  and  shrub  strata. 

The  mixed  brush  type  was  sampled  over  an  elevational  range  of  7,150  feet  to 
8,600  feet,  with  an  average  elevation  of  8,093  feet  for  the  transects  sampled 
(Figure  2.3-1).  Forty-three  percent  of  the  transects  occurred  on  east-facing 
slopes,  23%  on  north-facing  slopes,  17%  on  south-facing  slopes,  and  17%  on 
west-facing  slopes.  The  average  degree  of  slope  for  all  transects  was  11°. 

Of  ten  transects  occurring  within  the  mapped  area,  60%  occurred  on  the  Rentsac 
soil  series  which  are  shallow,  well-drained  soils  formed  from  sandstone. 
These  soils  occur  on  5  to  50%  slopes.  Forty  percent  of  the  transects  occurred 
on  a  combination  of  the  Rentsac  and  Piceance  soil  series.  The  Piceance  soil 
series  consists  of  moderately  deep,  well-drained  soils  that  formed  from  sand- 
stone and  modified  windblown  material.  These  soils  are  on  upland  slopes  and 
ridges  with  5  to  15%  slopes. 
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In  the  mature  tree  stratum  (Table  2.3-10),  one  species,  Pmus  edulis,  provided 
0.1%  cover,  a  basal  area  of  0.03  m  per  hectare,  and  occurred  at  a  density  of 
two  individuals  per  hectare.  Pinus  edulis  occurred  at  a  constancy  of  8%. 


In  the  shrub-tree  seedling  stratum  (Table  2.3-11),  20  species  provided  58% 

cover,  and  occurred  at  a  density  of  13,116  individuals  per  hectare.  Amelanchier 

utahensis  was  the  dominant  species  providing  a  relative  cover  of  52%,  and 

occurring  at  a  density  of  2,902  per  hectare.  Mean  volume  for  Amelanchier 

3 
utahensis  was  236  m  ,  representing  large  patches  of  this  species.  Phenology 

for  the  dominant  species  (Amelanchier  utahensis)  ranged  from  vegetative  to 
full  bloom  during  May- June,  ripening  fruit  during  July,  declining  to  a  vege- 
tative state  in  September.  Of  the  11  species  sampled  in  May-June,  all  11  were 
found  in  an  emergent  or  vegetative  state,  3  species  were  forming  buds,  and 
1  was  in  bloom.  Of  the  12  species  sampled  during  July,  2  were  vegetative, 
5  were  forming  flower  buds  or  flowering,  and  6  were  developing  fruits  or  seeds. 
Of  the  10  species  sampled  in  September,  6  were  in  a  vegetative  state,  2  were 
forming  seeds,  and  3  were  disseminating  seeds. 

Highest  constancy  (100%)  was  shared  by  Amelanchier  utahensis  and  Symphoricarpos 
oreophilus  in  1975.  Other  common  associates  include  Chrysothamnus  viscidif Torus 
and  Artemisia  tridentata. 

In  the  herbaceous  stratum  (Table  2.3-12),  44  species  contributed  5%  cover  during 
May-June.  Carex  geyeri  was  the  dominant  species,  providing  relative  cover  of 
40%,  and  occurring  at  a  constancy  of  60%.  Other  highly  constant  species  were 
Oryzopsis  hymenoides,  Penstemon  caespitosus,  and  Agropyron  trachycaulum.  The 
dominant  species,  Carex  geyeri ,  was  found  in  both  a  vegetative  and  a  flowering 
condition.  Of  the  44  species  encountered  during  this  sampling  period,  35  were 
in  a  vegetative  condition,  and  16  were  forming  flower  buds,  or  were  flowering. 

Forty-six  species  contributed  11%  total  cover  during  July.  A  sedge,  Carex 
geyeri ,  a  perennial  forb,  Eriogonum  umbel! atum,  and  a  grass,  Oryzopsis 
hymenoides,  shared  dominance,  providing  a  relative  cover  of  40%.  These 
species  occurred  at  constancies  of  40,  60,  and  80%,  respectively.  Another 
highly  constant  species  was  Cryptantha  sericea.  Seventy-six  percent  of  the 
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species  found  during  May-June  were  found  again  in  July.  Maximum  density  was      0 

o 
provided  by  Eriogonum  umbel  latum,  1.3  individuals  per  0.5  m  .  Sociability 

values  were  low  for  all  forb  species,  reflecting  the  low  density  and  low  fre- 
quency of  individuals  of  this  group.  Of  the  46  species  recorded  for  July, 
29  were  in  a  vegetative  state,  6  were  flowering,  7  were  forming  seeds,  14  were 
disseminating  seeds,  and  8  were  declining. 

During  September,  34  species  contributed  8%  cover.  The  sedge  Carex  geyeri 
was  again  the  dominant  species,  providing  a  relative  cover  of  35%,  and 
occurring  at  a  constancy  of  60%.  Eighty-two  percent  of  the  species  found  in 
September  were  also  found  during  July.  Senecio  canus  contributed  maximum  forb 
density,  1.1  individuals  per  0.5  m  .  Sociability  values  were  low  for  all 
forb  species,  indicating  a  dispersed  distribution.  Of  the  34  species  encoun- 
tered in  September,  23  were  in  a  vegetative  state,  2  were  forming  flower  buds 
or  flowering,  5  declining,  and  7  dead  or  dormant. 

2.3.1.3.3.3.1  Associations  -  The  mixed  brush  type  is  represented  by  two 
major  variants  or  associations  on  the  study  area,  the  Utah  serviceberry         • 
(Amelanchier  utahensis)-Gambel  oak  (Quercus  gambel i i )-snowberry  (Symphoricarpos 
oreophi1us)-e1k  sedge  (Carex  geyeri )  mixed  brush  association,  and  the  Utah 
serviceberry  (Amelanchier  utahensis)-snowberry  (Symphoricarpos  oreophilus) 
mixed  brush  association.  Transects  sampled  for  the  mixed  brush  type  were 
divided  into  these  two  associations  on  the  basis  of  structural  and  composi- 
tional criteria.  Tree  and  shrub  strata  data  were  synthesized  for  the  two 
associations.  Herbaceous  data  for  July  were  presented  to  define  the  maximum 
herbaceous  development  for  the  season. 

Utah  serviceberry  (Amelanchier  utahensis)-Gambe1  oak  (Quercus  gambel ii)  asso- 
ciation is  represented  by  seven  transects.  The  herbaceous  stratum  was 

p 
measured  with  seventy  0.5  m  quadrat  locations,  of  which  20  were  sampled  three 

times  during  1975.  Two  strata  and  36  species  were  identified  in  Utah  service- 
berry-Gambel  oak  association:  13  species  in  the  shrub  stratum,  and  23  species 
in  the  herbaceous  stratum  (includes  the  July  sampling  period  only). 

The  Utah  serviceberry-Gambel  oak  association  occupied  an  elevational  range  of    • 
7,150  feet  to  8,500  feet,  with  an  average  elevation  of  8,080  feet  for  the 
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transects  sampled  (Figure  2.3-1  ).  Seventy-two  percent  of  the  transects 
occurred  on  east-facing  slopes,  14%  on  north-facing  slopes,  and  14%  on  south- 
facing  slopes.  Average  slope  inclination  for  all  transects  was  18°.  The  ele- 
vational  average  for  this  association  is  nearly  the  same  as  the  type  average 
(8080  vs.  8090  feet),  but  the  association  occurs  on  steeper  slopes  than  the 
type  average  (18°  vs.  11°). 

Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  soils.  No 
mature  trees  were  sampled  in  this  association.  Young  aspen  trees  appeared  in 
the  shrub  stratum  on  some  transects,  indicating  a  continuity  of  this  association 
with  the  shrub  understory  of  the  aspen  type  on  the  study  area. 

The  major  characteristics  of  this  association  are  the  high  (80%)  cover  and 
density  (15,473  individuals  per  hectare)  of  the  shrub  stratum  (Table  2.3-13). 
The  three  dominant  species,  Amelanchier  utahensis,  Symphoricarpos  oreophilus, 
and  Quercus  gambelii ,  together  provided  a  relative  cover  of  80%  and  relative 
density  of  56%.  Cover  values  for  this  association  are  higher  than  those  for  the 
type  as  a  whole  (80%  for  the  association  vs.  40-60%  for  the  mixed  brush  vege- 
tation type),  and  density  values  are  generally  higher  or  equal  to  the  type  as  a 
whole  (15,473  vs.  13,116  and  16,829  per  hectare).  The  presence  of  species 
common  in  wetter  aspen  and  douglas-fir  types  (Prunus  virginiana,  Rosa  woods ii , 
Ribes  inerme)  and  also  in  the  drier  sagebrush-mixed  brush  types  (Artemisia 
tridentata,  Chrysothamnus  viscidif Torus,  Tetradymia  canescens)  indicates  the 
strongly  transitional  nature  of  this  association. 

During  the  July  1975  sampling  period,  23  species  contributed  26%  total  herba- 
ceous stratum  cover  (Table  2.3-14).  The  dominant  species  was  a  sedge,  Carex 
geyeri ,  which  provided  a  relative  cover  of  24%.  The  dominance  of  this  species 
is  consistent  with  its  overall  dominance  within  the  type.  Carex  geyeri  is 
strongly  associated  with  vegetation  communities  with  high  deciduous  shrub  and 
tree  cover,  and  with  higher  altitude  (7,500-8,500  ft)  coniferous  forest 
(Table  2.3-2)  in  the  study  area.  Comandra  umbel  lata  had  the  highest  density, 
2.8  individuals  per  .5m. 

The  serviceberry  (Amelanchier  utahensis )-snowberry  (Symphoricarpos  oreophilus) 
association  is  represented  by  23  transects  of  which  11  were  summarized  for  1975. 
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The  herbaceous  stratum  was  measured  with  a  total  of  150  quadrat  locations,  of 
which  30  were  sampled  3  times  during  1975.  Three  strata  and  44  species  were 
identified  for  this  association:  1  species  in  the  tree  stratum,  15  species  in 
the  shrub  stratum,  and  29  species  in  the  herbaceous  stratum.  Pinus  edulis 
occurred  in  both  the  tree  and  the  shrub  strata. 

The  Utah  serviceberry-snowberry  association  occupied  an  elevational  range  of 
7,140  ft  to  8,480  ft,  with  an  average  elevation  of  7,760  ft.  Forty-five  per- 
cent of  all  transects  were  on  north-facing  slopes,  23%  on  east  slopes,  18%  on 
south  slopes,  and  14%  on  west  slopes.  Average  slope  inclination  was  9°.  The 
elevational  average  for  this  association  is  lower  than  the  average  for  the  mixed 
brush  type  as  a  whole.  This  association  also  occurs  on  more  gentle  slopes  than 
is  average  for  the  type  (9°  vs.  11°).  This  association  occurred  primarily  on 
cooler  (north  and  east)  slope  exposures,  but  was  found  more  frequently  on 
warmer  (south)  exposures  than  the  Utah  serviceberry-Gambel  oak  association. 
Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  and  Rentsac- 
Piceance  soils. 

Pinus  edulis  was  the  only  species  encountered  in  the  mature  tree  stratum, 
providing  .16%  cover  and  occurring  at  a  density  of  3  individuals  per  hectare 
(Table  2.3-15)*  The  presence  of  Pinus  edulis  in  this  association  indicates  a 
continuity  of  this  association  with  the  pinyon-juniper  type,  where  many  of  the 
same  shrub  species  encountered  in  this  association  were  also  encountered  in 
the  understory  of  the  pinyon-juniper  type  (Table  2.3-2). 

In  the  shrub-tree  seedling  stratum  (Table  2.3-13)  the  primary  distinguishing 
characteristics  are  the  high  cover  and  density  of  two  shrub  species,  Amelanchier 
utahensis  and  Symphoricarpos  oreophilus  (relative  cover  of  77%,  relative  density 
of  53%),  with  secondary  dominance  by  Artemisia  tridentata.  Total  cover  for 
this  association,  49%,  is  within  the  range  of  the  type  as  a  whole,  but  density 
is  slightly  less  (12,204  vs.  13,116  individuals  per  hectare). 
Chrysothamnus  viscidif Torus  is  a  highly  frequent  constituent  of  this  asso- 
ciation. The  high  importance  of  Artemisia  tridentata,  and  the  presence  of 
Juniperus  osteosperma  and  Pinus  edulis  indicate  the  close  relationship  between 
the  Utah  serviceberry  and  snowberry  association  with  the  sagebrush  and  pinyon- 
juniper  types. 
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In  the  herbaceous  stratum  (Table  2.3-14),  during  the  July  sampling  period,  29 

species  contributed  11%  total  cover.  The  dominant  species  were  two  grasses, 

Stipa  comata,  Poa  sandbergii ,  and  a  forb,  Eriogonum  umbel  latum.  These  species 

contributed  a  relative  cover  of  43%.  The  dominant  grass  species  reflect  a 

drier  environmental  situation,  since  both  assume  greatest  importance  in  the 

sagebrush  and  pinyon-juniper  types  (Table  2.3-2).  Average  forb  density  per 

? 
.5  m  for  the  ten  species  with  the  greatest  cover  was  12.7  plants.  Enogonum 

2 
umbel  latum  contributed  the  greatest  density,  4  plants  per  .5  m. 

The  mixed  brush  vegetation  type  showed  a  correlation  of  an  increase  in  cover 
with  increasing  elevation  and  a  response  to  differences  in  slope  and  aspect 
(Figure  2.3-2).  All  transects  sampled  below  7,300  ft  occurred  on  steep  north 
or  east  exposures.  The  serviceberry-Gambel  oak  association  occurred  above  the 
majority  of  the  serviceberry-snowberry  transects,  primarily  on  steep  north  and 
east- facing  slopes.  The  serviceberry-snowberry  association  shrub  stratum 
showed  a  much  wider  variability  in  cover  than  did  the  serviceberry-Gambel  oak 
association,  indicating  that  a  number  of  biotic  and  abiotic  factors  which  are 
not  identified  here  are  contributing  to  the  relative  success  of  this  association 

2.3.1.3.3.4  Pinyon-Juniper  -  The  pinyon-juniper  type  was  sampled  with  7  perma- 
nent and  44  non-permanent  transects.  Shrub  and  tree  strata  were  measured, 

2 
when  present,  on  all  transects.  A  total  of  330  0.5  m  quadrat  locations  was 

used  to  sample  the  herbaceous  stratum.  Seventy  of  these  quadrats  were  sampled 
3  times  on  the  7  permanent  transects.  Three  strata  and  85  species  were  iden- 
tified for  the  pinyon-juniper  type:  2  species  in  the  mature  tree  stratum,  19 
species  in  the  shrub  stratum,  and  6  species  in  the  herbaceous  layer. 
Juniperus  osteosperma  and  Pinus  edulis  occurred  in  both  the  tree  and  shrub 
strata. 

The  pinyon-juniper  type  was  sampled  over  an  elevational  range  of  6,500  ft  to 
7,660  ft,  with  an  average  elevation  of  6,940  ft  for  the  transects  sampled 
(Table  £.3-4 ).  Thirty-nine  percent  of  the  transects  occurred  on  east-facing 
slopes,  23%  on  south  slopes,  22%  on  north  slopes,  and  16%  on  west  slopes.  The 
average  degree  of  slope  for  all  transects  was  7°. 
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Of  the  24  transects  occurring  within  the  mapped  area,  75%  were  sampled  on  the 
Rentsac  soil  series.  These  soils  are  shallow,  well-drained,  and  are  formed 
from  sandstone.  They  occur  on  5  to  50%  slopes.  Thirteen  percent  of  the  tran- 
sects occurred  on  rock  outcrops  or  Torriorthents.  The  slopes  range  from  12  to 
90%,  and  are  mainly  south-facing  along  many  of  the  drainages.  These  shallow 
soils  are  derived  from  sandstone  cliffs  or  platy  siltstone  outcroppings.  Eight 
percent  of  the  transects  occurred  on  a  combination  of  Rentsac  and  Redcreek  soil 
series.  Redcreek  soils  differ  from  Rentsac  soils  in  that  they  are  derived 
from  calcareous  sandstone  and  have  slopes  of  only  5  to  30%.  Four  percent  of 
the  transects  occurred  on  the  Rentsac,  Piceance  soil  association.  The  Piceance 
series  consists  of  moderately  deep,  well-drained  soils  formed  from  sandstone 
and  windblown  materials.  These  soils  are  on  upland  slopes  and  ridges  with 
slopes  of  5  to  15%. 

In  the  mature  tree  stratum  (Table  2.3-16)  two  species  contributed  21%  cover, 

2 
a  density  of  254  individuals  per  hectare,  and  a  basal  area  of  37  m  per  hectare, 

Pinus  edulis  and  Juniperus  osteosperma  shared  dominance  for  both  sampling 

periods.  Pinus  edulis  contributed  slightly  higher  cover  than  Juniperus 

osteosperma,  but  Juniperus  osteosperma  occurred  at  a  higher  relative  density 

(56%)  and  contributed  greater  relative  basal  area  (61%).  Juniperus  osteosperma 

constancy  was  equal  to  the  constancy  (88%)  of  Pinus  edulis. 

Diameters  of  Juniperus  osteosperma  individuals  in  the  mature  class  (greater 
than  7.6  cm)  ranged  in  size  from  7.6  cm  to  103  cm,  measured  below  branch  point 
(Table  2.3-4).  The  largest  percentage  of  mature  class  trees  (50%)  were  found 
in  the  7.6-16,  16-24,  and  40-48  cm  size  classes.  When  the  mature  and  seedling- 
sapling  classes  were  combined,  the  largest  number  of  individuals  were  found  in 
0-7.6  cm  size  class,  or  29%  of  all  individuals  sampled. 

Diameters  of  Pinus  edulis  individuals  in  the  mature  class  ranged  in  size  from 
7.6  to  80  cm  measured  below  branch  point  (Table  2.3-4;.  The  largest  percentage 
(60%)  of  mature  class  trees  were  found  in  the  7.6-24  cm  size  class.  When 
mature  and  shrub  seedling  classes  are  combined,  75%  of  all  trees  sampled 
occurred  in  the  0-7.6  cm  size  class. 
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In  the  shrub-tree  seedling  stratum  (Table  2.3-1.7),  17  species  provided  11% 

total  cover,  and  a  total  density  of  3,745  individuals  per  hectare.  Artemisia 

tridentata  was  the  dominant  species  in  all  transects,  providing  a  relative 

cover  of  44%,  relative  density  of  45%,  and  occurring  at  a  constancy  of  100%. 

Other  species  with  high  constancy  were  Pinus  edulis  and  Amelanchier  utahensis. 

3 
Mean  volume  for  the  dominant  species  Artemisia  tridentata  was  0.08  m  .  The 

3 
largest  species,  Amelanchier  utahensis,  was  estimated  at  0.40  m  .  Phenology 

for  the  dominant  species,  Artemisia  tridentata,  ranged  from  vegetative  and 

flower  formation  stages  in  May-June,  flower  formation  in  July,  and  flowering 

and  seed  formation  in  September.  Of  the  13  species  sampled  in  May- June,  13 

were  in  a  vegetative  state,  4  were  forming  flowers,  1  was  blooming,  and  1  was 

forming  seeds.  Of  the  11  species  sampled  on  the  July  transects,  3  were  in  a 

vegetative  state,  3  were  blooming  and  5  were  forming  fruits.  Of  the  16 

species  sampled  on  the  September  transects,  8  were  in  a  vegetative  state,  4 

were  blooming,  6  were  forming  seeds,  and  4  were  declining. 

In  the  herbaceous  stratum  (Table  2.3-18)  42  species  and  2  unknowns  contributed 
2.9%  total  cover  on  the  transects  sampled  during  May-June  1975.  The  dominant 
species  were  three  grasses,  Agropyron  trachycaulum,  Oryzopsis  hymenoides,  and 
Poa  sandbergii ,  together  providing  a  relative  cover  of  46%.  The  three  domi- 
nants occurred  at  constancies  of  100,  71,  and  57%,  respectively.  Other  species 
with  high  constancies  were  Phlox  hoodii  and  Haplopappus  nuttallii.  Of  the  42 
species  identified  during  May- June,  39  were  in  a  vegetative  state,  9  were 
forming  flowers,  3  were  blooming,  and  1  was  forming  seeds. 

Thirty-nine  species  contributed  6%  total  cover  during  July.  Three  grass 
species,  Agropyron  trachycaulum,  Oryzopsis  hymenoides,  and  Poa  sandbergii  again 
shared  dominance,  providing  a  relative  cover  of  38%.  A  highly  constant 
species  not  previously  recorded  in  the  pinyon-juniper  type  was  Cryptantha 
sericea.  Seventy- three  percent  of  the  species  found  in  June  were  found  again 
during  the  July  sampling  period.  Maximum  forb  density  was  contributed  by 
Cryptantha  sericea  and  Sphaeralcea  cocci nea,  both  occurring  at  1.3  individuals 
per  0.5  m  .  Generally,  low  sociability  values  for  forb  species  indicate  a 
dispersed  and  unaggregated  distribution  of  this  group.  Of  the  39  species  en- 
countered during  July,  32  species  were  in  a  vegetative  state,  2  were  forming 
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flowers,  5  were  blooming,  3  were  forming  seeds,  6  were  dispersing  seeds,  and  2 
were  declining. 

Thirty- two  species  contributed  4%  cover  in  the  quadrats  sampled  during  September. 
Dominant  species  were  Agropyron  trachycaulum  and  Poa  sandbergii ,  together  pro- 
viding a  relative  cover  of  38%.  Eighty-eight  percent  of  the  species  found  in 

September  were  also  found  in  July.  Maximum  forb  density  was  contributed  by 

2 
Phlox  hoodii ,  0.7  individuals  per  0.5  m  . 

Sociability  values  were  low  for  all  species  except  Sphaeralcea  cocci nea, 
which  showed  a  clumped  distribution.  Of  the  32  species  encountered  during 
September,  24  were  in  a  vegetative  state,  1  was  forming  seeds,  2  were  dis- 
persing seeds,  3  were  declining,  and  4  were  dead  or  dormant. 

2.3.1.3.3.4.1  Association  -  The  pinyon-juniper  type  is  represented  by 
three  major  variants  or  associations  on  the  study  area:  the  pinyon  pine 
(Pinus  edulis)  and  Utah  juniper  (Juniperus  osteosperma)  -  mixed  brush  asso- 
ciation; the  pinyon  pine  (Pinus  edulis)  and  Utah  juniper  (Juniperus  osteosperma) 
woodland  (sparse  shrub  understory)  association;  and  the  Utah  juniper  (Juniperus 
osteosperma) -pinyon  pine  (Pinus  edu1is)-big  sagebrush  (Artemisia  tridentata) 
association.  Transects  sampled  for  the  pinyon-juniper  type  were  divided  into 
these  three  associations  on  the  basis  of  structural  and  compositional  criteria. 
Tree  and  shrub  data  were  synthesized  for  the  three  associations.  Herbaceous 
data  for  July  1975  were  presented  to  define  the  maximum  herbaceous  development 
for  the  season. 

The  pinyon  pine  (Pinus  edulis)-Utah  juniper  (Juniperus  osteosperma)  -  mixed 
brush  association  was  sampled  with  12  transects,  of  which  8  were  summarized 
for  1975.  The  herbaceous  stratum  was  measured  with  a  total  of  120  quadrat 
locations,  of  which  20  were  sampled  three  times.  Three  strata  and  36  species 
were  identified  in  the  pinyon-juniper-mixed  brush  association:  2  species  in 
the  tree  stratum,  15  species  in  the  shrub  stratum,  and  21  species  in  the  her- 
baceous stratum.  Pinus  edulis  and  Juniperus  osteosperma  occurred  in  both  the 
tree  and  the  shrub  strata. 
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The  pinyon-juniper-mixed  brush  association  occupied  an  elevational  range  of 
6,620  to  7,660  ft  with  an  average  elevation  of  7,140  ft  (Figure  2.3-1). 
Sixty-six  percent  of  the  transects  occurred  on  east-facing  slopes,  17%  on 
south  slopes,  and  17%  on  north  slopes.  Average  slope  inclination  for  all  tran- 
sects was  11°.  The  elevational  average  for  this  association  is  higher  than  the 
type  average  (7,140  vs.  6,939  ft),  and  occurs  on  steeper  slopes  than  the  type 
average  (11°  vs.  7°).  This  association  was  sampled  primarily  on  cooler  (north 
and  east)  slope  aspects.  This  association  occurred  primarily  on  Rentsac  soils. 

In  the  mature  tree  stratum  (Table  2.3-19)  two  tree  species  contributed  a  total 

cover  of  15%,  density  of  173  individuals  per  hectare,  and  provided  a  total 

2 
basal  area  of  23  m  per  hectare. 

In  the  shrub-tree  seedling  stratum  (Table  2.3-20N<  the  primary  criteria  for 
distinguishing  this  association  are: 

o    The  occurrence  of  a  shrub  stratum  with  greater  than  10%  cover; 
o    of  this  shrub  cover,  Artemisia  tridentata  cannot  contribute 

more  than  50%  of  the  total  cover; 
o    shrub  species  are  characteristically  members  ofthe  mixed  brush 
type  (Amelanchier  utahensis,  Cercocarpus  montanus,  Purshia 
tridentata) ,  but  composition  is  not  limited  to  these  species. 

Fifteen  species  contributed  a  total  cover  of  20%,  and  total  density  of  5,867 
individuals  per  hectare.  Of  the  transects  sampled  for  this  association, 
Amelanchier  utahensis  and  Artemisia  tridentata  were  dominant  species,  providing 
a  relative  cover  of  72%,  a  relative  density  of  60%,  and  occurring  at  frequencies 
of  93%  and  98%,  respectively.  Other  species  occurring  at  frequencies  greater 
than  50%  were  Pinus  edulis,  Juniperus  osteosperma,  Chrysothamnus  viscidif Torus, 
Purshia  tridentata,  and  Symphoricarpos  oreophilus.  The  high  frequenctis  of  both 
Pinus  edulis  and  Juniperus  ostesperma  indicate  substantial  reproduction  of 
these  species  in  these  stands.  Total  cover  and  total  density  for  this 
association  are  much  higher  than  the  type  average  (20  vs  11%  cover,  5,867  vs 
3,745  individuals  per  hectare). 
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In  the  herbaceous  stratum  (Table  2.3-21)  21  snecies  contributed  a  total  cover 

of  4%  in  quadrats  sampled  in  July  for  this  association.  Ag/opyron  trachycaulum 

was  the  dominant  species,  providing  a  relative  cover  of  32%.  Nearly  all 

herbaceous  species  occurred  at  low  densities;  no  species  exceeded  a  frequency 

greater  than  35%.  Astragalus  diversifolius  contributed  the  maximum  density, 

2 
5.2  individuals  per  .5m. 

The  pinyon  pine  (Pinus  edulis)-Utah  juniper  (Juniperus  osteosperma)-  big  sage- 
brush (Artemesia  tridentata)  association  is  represented  by  14  transects,  of 
which  8  were  summarized  for  1975.  The  herbaceous  stratum  was  measured  with 
a  total  of  90  quadrat  locations,  of  which  30  were  sampled  three  times.  Three 
strata  and  40  species  were  identified  in  the  pinyon- juniper-big  sagebrush 
association:   2  species  in  the  tree  stratum,  14  species  in  the  shrub  stratum, 
and  26  species  in  the  herbaceous  stratum  (July  sampling  period  only).  Pinus 
edulis  and  Juniperus  osteosperma  occurred  in  both  the  tree  and  the  shrub  strata. 

The  pinyon-juniper-big  sagebrush  association  occupied  an  elevational  range 
of  1,982  m  (6,500  ft)  to  2,268  m  (7,440  ft)  with  an  average  elevation  of 
2,018  m  (6,620  ft)  (Figure  2.3-1).  Thirty-six  percent  of  the  transects  occurred 
on  east-facing  slopes,  36%  on  south  slopes,  14%  on  north  slopes,  and  14%  on 
west  slopes.  Average  slope  inclination  for  all  transects  was  4°.  The  eleva- 
tional average  for  this  association  is  lower  than  the  type  average  2,018  m 
(6,620  ft)  vs  2,115  m  (6,939  ft)),  and  occurs  on  gentler  slopes  than  the  type 
average  (4°  vs  7°).  This  association  was  found  predominantly  on  south  and 
east  aspects,  but  does  not  appear  to  be  strongly  influenced  by  slope  aspect 
because  of  gentle  slope  inclinations. 

Transects  sampled  in  this  association  occurred  primarily  on  the  Rentsac  soil 
series. 

In  the  mature  tree  stratum  (Table  2.3-19),  two  tree  species  contributed  a  total 
cover  of  21%,  a  total  density  of  300  individuals  per  hectare,  and  a  total  basal 
area  of  25  m  per  hectare.  Juniperus  osteosperma  was  the  dominant  species 
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with  relative  cover  of  55%,  and  a  relative  density  of  60%.  This  species  also 
occurred  at  the  highest  constancy.   The  totals  summarized  above  are  very 
similar  to  the  type  averages  for  these  parameters. 

In  the  shrub-tree  seedling  stratum  the  primary  criteria  for  distinguishing 
this  association  are: 

©    the  occurrence  of  shrub  stratum  with  6%  or  greater  cover; 

©    strong  dominance  of  the  shrub  stratum  by  Artemisia  tridentata 

(greater  than  50%  of  the  total  cover); 
o    the  occurrence  of  other  species  commonly  associated  with 

Artemesia  tridentata  (Chrysothamnus  viscidiflorus  and  Purshia 

tridentata) . 

Fourteen  species  contributed  a  total  cover  of  9%,  and  a  density  of  4,788 
individuals  per  hectare.  The  dominant  species  was  Artemisia  tridentata  with 
a  relative  cover  of  79%,  and  relative  density  of  53%.  Other  species  occurring 
at  high  frequencies  included  Chrysothamnus  viscidiflorus,  Pinus  edulis  and 
Juniperus  osteosperma.   Densities  of  both  Pinus  edul is  and  Juniperus  osteosperma 
are  higher  than  in  the  juniper-pinyon-mixed  brush  association,  indicating 
greater  reproduction  in  stands  dominated  by  sagebrush.  Total  cover  and  total 
density  for  this  association  are  similar  to  the  type  averages  for  these 
parameters. 

In  the  herbaceous  stratum  (Table  2.3-21),  26  species  contributed  a  total  cover 
of  8%  for  the  July  sampling  period.  Agropyron  trachycaulum  was  the  dominant 
species,  with  a  relative  cover  of  15%.  Of  the  10  species  with  the  greatest 
cover,  no  species  occurred  at  a  frequency  greater  than  53%.  Cryptantha  sericea 
contributed  the  greatest  forb  density,  2.9  individuals  per  .5  m^.  Total  cover 
was  higher  than  the  type  average  for  July  (8  vs  6%). 

The  pinyon  pine  (Pinus  edulis)-Utah  juniper  (Juniperus  osteosperma)  woodland 
association  is  represented  by  25  transects,  of  which  9  were  summarized  for  1975. 
The  herbaceous  stratum  was  measured  with  a  total  of  180  quadrat  locations,  of 
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which  20  were  sampled  3  times  during  1975.  Three  strata  and  39  species  were 
identified  in  the  pinyon-juniper  woodland  association:  2  species  in  the  tree 
stratum,  15  species  in  the  shrub  stratum,  and  25  species  in  the  herbaceous 
stratum  (July  sampling  period  only). 

The  pinyon-juniper  woodland  association  occupied  an  elevational  range  of 
1,993  m  (6,540  ft)  to  2,556  m  (7,400  ft),  with  an  average  elevation  of 
2,103  m  (6,900  ft)  (Figure  2.3-1).  Twenty-eight  percent  of  the  transects 
occurred  on  north-facing  slopes,  24%  on  east-facing  slopes,  24%  on  south 
slopes,  and  24%  on  west  slopes.  Average  slope  inclination  for  all  transects 
was  7°.  The  elevational  average  for  this  association  is  nearly  the  same  as 
the  type  average  (2,103  m  (6,900  ft)  vs  2,115  m  (6,939  ft)),  and  degree  of 
slope  is  the  same  as  the  type.  This  association  did  not  show  a  strong  tendency 
to  occur  on  particular  slope  aspects. 

Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  soils 
and  on  rock  outcrops. 

In  the  mature  tree  stratum  (Table  2.3-19),  two  tree  species  contributed  a  total 

cover  of  27%,  total  density  of  283  individuals  per  hectare,  and  provided  a  total 

2 
basal  area  of  60  m  per  hectare.  Pinus  edulis  contributed  the  highest  relative 

basal  area;  Juniperus  osteosperma  occurred  at  the  highest  relative  density. 

The  total  values  above  are  similar  to  the  type  average  for  cover  and  density, 

but  are  much  higher  for  total  basal  area 

the  presence  of  a  number  of  large  trees. 


2 
but  are  much  higher  for  total  basal  area  (60  vs  37-39  m  per  hectare),  indicating 


In  the  shrub-tree  seedling  stratum  (Table  2.3-20),  the  primary  criterion  for 
distinguishing  this  association  is  the  occurrence  of  a  shrub  stratum  with 
less  than  6%  cover. 

Fifteen  species  contributed  a  total  cover  of  3%  and  a  density  of  1,427  indivi- 
duals per  hectare.  Purshia  tridentata  was  the  dominant  species,  with  a  relative 
cover  of  28%,  and  a  relative  density  of  23%.  Other  species  occurring  at  high 
frequencies  and  densities  were  Artemisia  tridentata,  Pinus  edulis,  and  Cercocarpus 
montanus.  Densities  of  Pinus  edulis  and  Juniperus  osteosperma  were  lower  than    I 
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the  density  of  these  species  in  the  pinyon-juniper-big  saqebrush  association, 
indicating  possible  inhibition  of  establishment  by  the  generally  larger  trees  in 
this  association.  Total  cover  and  total  density  values  are  lower  for  shrubs 
than  for  the  type  as  a  whole. 

In  the  herbaceous  stratum  (Table  2.3-21),  24  species  contributed  a  total  cover 

of  4%.  Poa  sandbergii  was  the  dominant  species,  providing  relative  cover  of 

28%.  Another  species  occurring  at  relatively  high  frequencies  was  Agropyron 

trachycaulum.  Maximum  forb  density  was  provided  by  Cryptantha  sericea,  3.8 

2 
individuals  per  0.5  m  .  Total  cover  and  species  diversity  were  similar  to 

the  type  average  for  July. 

The  pinyon-juniper  type  occupied  greater  diversity  of  topographically  different 
sites  than  any  other  type  sampled.  In  general,  pinyon-juniper  stands  occurred 
in  the  following  types  of  sites: 

e  Along  gently  sloping  ridges  generally  inclined  to  the  east 
(84  Mesa,  Wolf  Ridge,  Dead  Horse  Ridge).  Soils  range  from 
shallow  to  deep. 

e    On  steep  north-facing  and  south-facing  slopes  above  the 

gulches  dissecting  the  study  area.  Soils  range  from  extremely 
shallow  to  rocky  outcrops.  Based  on  the  variability  of 
these  factors,  transects  were  divided  into  groups  according 
to  degree  of  slope  and  aspect,  and  into  the.  major  associations 
based  on  structural  and  compositional  criteria. 

Figures  2.3-3  and  2.3-4  illustrate  changes  in  cover  and  density  for  shrub 
and  tree  strata  for  the  pinyon-juniper  type  in  relation  to  elevation.  Average 
cover  and  density  values  for  both  strata  were  calculated  for  each  500  ft  interval 
of  the  range  of  this  type  in  the  study  area.  Also  plotted  were  average  cover 
and  density  for  transects  occurring  on  north  slope  aspects  (defined  as  315-90  ) 
and  south  aspects  (defined  as  91-314  ),  and  the  occurrence  of  these  transects 
on  relatively  level  slopes  (less  than  5  slopes),  or  on  steeper  terrain 
(greater  than  5  slopes).  Although  variance  was  high  for  all  data,  the  general 
pattern  indicated  that  shrub  cover  was  relatively  uniform  (approximately 
7.5-13%)  with  an  increase  in  elevation,  although  showing  wery   high  variance 
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in  the  2,134  m  (7,000  ft)  to  2,210  m  (7,250  ft)  range.  Shrub  density  ranged 
around  4,500  individuals  per  hectare  at  the  lower  elevations  (1,981  m  (6,500  ft) 
to  2,057  m  (6,750  ft)),  but  then  dropped  sharply  in  the  2,057  m  (6,750  ft) 
to  2,210  (7,250  ft)  range  to  2,500  to  3,000  individuals  per  hectare  and 
increased  to  more  than  5,000  individuals  per  hectare  in  transects  above 
2,210  m  (7,500  ft).  Tree  cover  increased  from  approximately  20%  between 
1,981  m  (6,500  ft)  and  2,057  m  (6,750  ft)  to  nearly  30%  between  2,134  m(7,000  ft) 
and2,210  m  (7,250  ft)  then  dropped  sharply  to  less  than  23%  above  2,210  m 
(7,250  ft).  No  strong  correlations  between  cover  and  density  for  shrubs  and 
trees  with  slope  and  aspect  were  apparent  from  the  data.  The  pattern  of  these 
data  was  similar  to  results  obtained  by  West,  et  al .  (1975)  in  an  ordination 
of  pinyon-juniper  transects  in  the  Great  Basin  and  Colorado  Plateau.  They 
found  that  a  maximum  tree  cover  for  pinyon  and  juniper  occurred  2,200  m 
(approximately  7,200  ft).  A  nearly  identical  result  was  obtained  in  this 
study,  with  maximum  average  tree  cover  for  transects  sampled  occurring  at 
approximately  2,195  m  (7,200  ft).  West,  et  al .  (1975)  found  that  shrub  stratum 
cover  dropped  to  less  than  1%  at  the  point  of  maximum  tree  cover.  Shrub 
cover  did  not  show  a  corresponding  drop  at  the  point  of  maximim  tree  cover  in 
the  study  area,  remaining  above  5%.  Density  data  for  the  study  area  indicated 
that  a  large  drop  in  density  for  shrub   occurred  at  the  point  of  maximum 
tree  cover,  implying  that  shrub  cover  may  have  largely  been  provided  by 
large,  widely  spaced  shrubs. 

Changes  in  cover  with  elevation  in  relation  to  structure  and  composition  of 
associations  identified  in  the  study  area  are  discussed  below.  Figures  2.3-5, 
2.3-6  .  and  2.3-7  present  shrub  and  tree  cover  of  individuals  transects,  with 
the  addition  of  slope  inclination  and  aspect  information.  Ordination  by 
structural  and  compositional  criteria  against  elevation  explained  some  of  the 
variability  in  the  data  which  was  not  apparent  from  the  ordination  of  the 
type  as  a  whole. 

The  pinyon-juniper  woodland  (sparse  understory)  association  (Figure  2.3-5), 
show  a  very  wide  elevational  occurrence,  with  a  maximum  number  of  transects 
occurring  between  2,104  m  (6,800  ft)  and  2,210  (7,250  ft).  The  juniper- 
pi  nyon-woodl  and  association  shows  the  highest  average  tree  cover  of  any 
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association,  and  the  lowest  shrub  cover,  indicating  a  strong  influence  on  the 
understory  by  larger  pinyon  and  juniper  trees.  Cover  is  not  strongly  correlated 
with  increase  in  basal  area,  nor  is  it  strongly  correlated  with  an  increase 
in  density. 

The  pinyon-juniper-mixed  brush  association  (Figure  2.3-6  )  shows  a  very  wide 
elevational  distribution,  but  the  majority  of  transects  sampled  occurred 
above  2,134  m  (7,000  ft).  Those  occurring  below  2,195  m  (7,200  ft)  appear  to 
be  influenced  by  slope  aspect  and  slope  inclination:  all  transects  occurred 
on  steeper  (greater  than  5°  slopes),  and  cooler  (north  and  east  exposures) 
slopes.  In  general,  the  occurrence  of  high  shrub  cover  is  correlated  with  low 
tree  cover,  indicating  either  disturbed  sites,  or  areas  transitional  toward 
mixed  brush  stands. 

There  appears  to  be  some  correlation  between  the  occurrence  of  the  pinyon- 
juniper-big  sagebrush  association  (Figure  2.3-7  )  with  elevation,  with  most 
transects  sampled  occurring  below  2,066  (6,775  ft).  A  few  transects  with 
understories  dominated  by  sagebrush  were  encountered  above  2,256  m  (7,400  ft), 
indicating  intergradation  with  upland  sagebrush  stands  at  the  upper  limits  of 
pinyon-juniper  distribution. 

West,  et  al.  (1975)  also  found  that  cover  values  for  sagebrush  increased  at 
the  upper  limits  of  the  pinyon-juniper  type  in  transects  sampled  in  the  Great 
Basin  and  Colorado  Plateau. 

2.3.1.3.3.5  Sagebrush  -  The  sagebrush  type  was  sampled  with  7  permanent 
and  41  non-permanent  transects.  Shrub  and  tree  strata  when  present  were  measured 
on  all  transects.  A  total  of  300,  0.5  m  quadrat  locations  was  used  to  sample 
the  herbaceous  stratum.  Seventy  of  these  quadrats  were  sampled  three  times  on 
the  seven  permanent  transects.  Three  strata  and  117  species  were  identified  for 
the  sagebrush  typ:  2  species  in  the  mature  tree  stratum,  17  species  in  the 
shrub  stratum,  and  100  species  in  the  herbaceous  layer.  Pinus  edulis  and 
Juniperus  osteosperma  occurred  in  both  the  tree  and  shrub  strata. 
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The  sagebrush  type  was  sampled  over  an  elevational  range  of  1,957  m  (6,420  ft) 
to  2,616  m  (8,580  ft)  with  an  average  elevation  of  2,165  m  (7,100  ft)  for        I 
the  transects  sampled  (Figure  2.3-1).  Thirty-three  percent  of  the  transects 
occurred  on  north-facing  slopes,  30%  occurred  on  east-feeing  slopes,  17%  occurred 
on  south  slopes,  and  20%  occurred  on  west  slopes.  The  average  degree  of  slope 
for  all  transects  was  4°. 

Thirty-five  percent  of  the  23  transects  sampled  within  the  mapped  area 

occurred  on  the  Glendive  soil  series.  These  are  deep,  well -drained  valley 

soils  formed  in  alluvial  material  with  slopes  of  2  to  9%.  Thirty  percent  of 

the  transects  occurred  in  Rentsac  soils.  These  are  shallow,  well -drained, 

sandstone-derived  soils  on  foothills  with  slopes  of  5  to  50%.  Twenty-six 

percent  of  the  transects  occurred  on  a  combination  of  Rentsac  and  Piceance 

soils.  The  Piceance  soils  are  moderately  deep, well -drained  upland  soils 

derived  from  sandstone  and  windblown  materials  on  ridges  and  slopes  of 

5  to  15%.  Four  percent  of  the  transects  occurred  on  rocky  outcrops  and 

Torriorthent  soils.  These  shallow  soils  are  derived  from  sandstone  cliffs 

or  platy  sil stone  outcrops  on  south-facing  slopes  of  many  drainages.  These 

slopes  are  usually  steep,  ranging  from  12  to  90%.  W 

Mature  trees  of  Pinus  edulis  and  Juniperus  osteosperma  contributed  zero  total 

cover,  a  total  density  of  two  individuals  per  hectare,  and  a  total  basal 

2 
area  of  0.27  m  per  hectare.  Juniperus  osteosperma  occurred  at  a  slightly 

higher  constancy  than  Pinus  edulis  (8  vs.  4)  (Table  2.3-22). 

In  the  shrub  stratum  (Table  2.3-23),  17  species  provided  34%  total  cover,  and 

total  density  of  13,925  individuals  per  hectare.  Artemisia  tridentata  was 

the  dominant  species  contributing  73%  r  ative  cover,  and  relative  density 

of  59%.  Artemisia  tridentata  occurred  at  a  constancy  of  100%.  Other  species 

with  a  high  constancy  were  Chrysothamnus  viscidiflorus  and  Amelanchier 

3 
utahensis.  Mean  volume  for  Artemesia  tridentata  was  0.20  m  ;  the  largest 

3 
species,  Amelanchier  utahenesis,  was  estimated  at  2.17  m  .  Phenology  for  the 

dominant  species,  Artemisia  tridentata,  ranged  from  vegetative  in  May-June, 

flower  formation  during  July,  and  flowering,  seed  formation,  and  dissemination 

during  September.  Of  the  14  species  sampled  in  May-June,  13  were  in  a 

vegetative  state,  2  were  leafing  out,  and  2  were  dormant.  Of  the  10  species     ™ 
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sampled  in  July,  5  were  in  a  vegetative  state,  3  were  forming  flowers, 
1  was  flowering,  and  2  were  forming  seeds  or  fruits.  Of  the  14  species 
sampled  in  September,  10  were  in  a  vegetative  state,  4  were  flowering,  4 
were  forming  seeds,  6  were  disseminating  seeds,  and  3  species  were  declining. 

In  the  herbaceous  stratum,  62  species  contributed  7%  total  cover  during 
May-June.  The  dominant  species  were  a  grass,  Poa  sp.,  and  a  perennial  forb, 
Phlox  hoodii.  Together  these  two  species  contributed  relative  cover  of 
33%,  and  occurred  at  constancies  of  86  and  14%,  respectively.  Other 
species  showing  relatively  high  cosntancies  were  Agropyron  sp.  and  Sisymbrium 
sp.'   Of  62  species  identified  during  May-June,  2  were  emerging  from  the 
soil,  53  were  in  a  vegetative  state,  17  were  forming  flowers,  5  were  flowering 
and  1  was  forming  seeds. 

During  July,  60  species  contributed  17%  cover.  Dominant  species  were  two 
grasses,  Poa  sandbergii  and  Agropyron  smithii ,  and  a  forb,  Lupinus  caudatus. 
The  three  species  together  contributed  a  relative  cover  of  34%,  and  occurred 
at  constancies  of  43,  86,  and  43%  respectively.  Other  species  with  high 
constancies  were  Phlox  longi folia,  Cryptahntha  sericea,  and  Chenopodium 
fremontii.  Sixty-one  percent  of  the  species  found  in  the  June  quadrats 
were  again  encountered  in  July.  Galium  boreal e  contributed  maximum  forb 
density,  2.9  individuals  per  0.5  m  .  Generally  low  sociability  values  for 
all  species  except  Galium  boreal e  and  Erigeron  speciosus  indicate  a  generally 
dispersed,  and  non-aggregated  distirubtion  pattern  for  herbaceous  forbs. 
Of  the  60  species  encountered  during  July,  32  were  in  a  vegetative  state, 
12  were  forming  flowers,  16  were  flowering,  16  were  forming  seeds,  12 
were  dispersing  seeds,  and  6  were  declining. 

Forty-three  species  contributed  a  total  cover  of  14%  during  September. 

Dominant  species  over  the  type  were  Poa  sandbergii ,  Koeleria  gracilis,  and 

Lupinus  caudatus,  together  providing  21%  relative  cover,  and  occurring 

at  a  constancy  of  50%  for  all  three  species.  Other  highly  constant  species 

were  Oryzopsis  hymenoides,  and  a  species  of  moss.  Seventy-nine  percent  of 

the  species  found  in  September  were  also  found  in  the  July  transects. 

2 
Galium  boreal e  contributed  maximum  forb  density,  2.6  individuals  per  0.5  m  . 
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Sociability  values  were  low  for  all  species  except  Gal ium  boreal e  and  Lepidium 
montanum,  which  grew  in  clumps.  Of  the  43  species  encountered  during 
September,  30  were  in  a  vegetative  state,  5  were  dispersing  seeds,  9  were 
declining,  and  6  were  dormant  or  dead. 

2.3.1.3.3.5.1  Associations  -  The  sagebrush  type  is  represented  by  four 
major  variants  or  associations  on  the  study  area:  the  bottomland  big 
sagebrush  association,  the  upland  big  sagebrush  association,  the  rabbitbrush 
association,  and  the  greasewood  association. 

Transects  sampled  for  the  sagebrush  type  were  divided  into  these  four 
associations  on  the  basis  of  structural,  compositional,  topographic  and 
successional  criteria.  Tree  and  shrub  data  were  synthesized  for  the  upland 
and  bottomland  sagebrush  associations.  Herbaceous  data  for  July  were 
presented  to  define  the  maximum  herbaceous  development  for  the  season  for 
these  two  associations.  The  rabbitbrush  and  greasewood  associations, 
because  of  their  treatment  as  types  in  the  past,  were  treated  separately 
as  types  in  the  sections  that  follow.  The  relationships  between  these 
associations,  and  the  sagebrush  type,  are  discussed  under  separate  sections. 

The  bottomland  big  sagebrush  association  is  represented  by  17  transects,  of 
which  9  are  summarized.  The  herbaceous  stratum  was  measured  with  a  total 
of  110  quadrat  locations,  of  which  30  were  sampled  3  times.  Two  strata 
and  33  species  were  identified  for  the  bottomland  big  sagebrush  association- 
12  shrub  species,  and  21  herbaceous  species  (July  sampling  period  only). 

The  bottomland  big  sagebrush  association  occupied  an  elevational  range  of 
1,957  (6,420  ft)  to  2,371  (7,780  ft),  with  an  average  elevation  of  2,104  m 
(6,900  ft).  Forty-one  percent  of  the  transects  occurred  on  north-facing 
slopes,  31%  on  west  slopes,  24%  on  east  slopes,  and  3%   on  south  slopes. 
Average  slope  inclination  for  all  transects  was  4  .  The  elevational 
average  for  this  association  is  lower  than  for  the  type  as  a  whole  (2,104  m 
(6,900  ft)  vs.  2,165  m  (7,100  ft)),  and  slope  inclination  is  the  same  as 
that  for  the  type.  Transects  sampled  in  this  association  occurred 
primarily  on  Gl endive  soils. 
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The  primary  criterion  used  to  distinguish  this  association  is  the  occurrence 
of  sagebrush-dominated  areas  on  valley-bottom  or  alluvial  soils  (Table 
2.3-25).  Bottomland  sage  associations  are  generally  distinguished  from 
adjacent  upland  sage  associations  by  the  taller  stature  of  big  sagebrush, 
and  the  frequent  presence  of  shrub  species  adapted  to  saline  or  alkaline 
soi 1 s  (Sarcobatus  vermiculatus,  Atri  pi  ex  conferti folia) . 

Twelve  species  contributed  a  total  cover  of  43%,  and  a  total  density  of 
18,880  individuals  per  hectare.  Artemisia  tridentata  was  the  dominant 
species,  providing  a  relative  cover  of  73%,  a  relative  density  of  56%  and 
occurred  at  a  frequency  of  100%.  Other  highly  frequent  species  were 
Chrysothamnus  viscidif Torus  and  Symphoricarpos  oreophilus.  Total  cover  and 
density  for  this  association  was  higher  than  for  the  type  as  a  whole 
(43  vs.  34%  cover,  18,880  vs.  14,000  individuals  per  hectare). 

Twenty  one  species  contributed  a  total  herbaceous  stratum  cover  of  5% 
during  July,  1975.  Agropyron  smithii  and  Elymus  cinereus  were  the  dominant 
species,  providing  relative  cover  of  64%,  and  occurring  at  frequencies 
of  20  and  17%,  respectively.  Other  frequent  species  with  lower  cover 
values  were  Sitanion  longi folium  and  Lepidium  perfoliatum.  Of  the  ten 
species  with  the  greatest  cover,  5  were  annual  sepcies.  Lepidium  perfoliatum 
contributed  the  maximum  forb  density,  4.3  individuals  per  0.5  m  .  Total 
cover  values  were  less  than  for  the  type  as  a  whole  during  July  (5  vs.  17%) 
(Table  2.3-26). 

The  upland  big  sagebrush  association  is  represented  by  31  transects  sampled 
during  1974  and  1975,  of  which  16  were  summarized  for  1975.  The  herbaceous 
stratum  was  measured  with  a  total  of  190  quadrat  locations  of  which  40 
were  sampled  3  times  during  1975.  Two  strata  and  66  species  were  identified 
for  the  upland  big  sagebrush  associations:  15  shrub  species  and  51 
herbaceous  species. 

The  upland  big  sagebrush  association  occupied  an  elevational  range  of 
1,981  m  (6,500  ft)  to  2,601  m  (8,530  ft),  with  an  average  elevation  of 
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2,195  m  (7,200  ft)  (Figure  2.3-1).  Forty-one  percent  of  all  transects 
occurred  on  north-facing  slopes,  31%  on  west  slopes,  24%  on  east  slopes, 
and  3%  on  south  slopes.  Average  slope  inclination  for  all  transects  was 
4  .  The  elevational  average  for  this  association  is  slightly  higher  than 
the  type  average  [2,195  m  (7,200  ft)  vs.  2,165  m  (7,100  ft)],  and  degree 
of  slope  is  the  same  as  that  for  the  type.  Transects  sampled  in  this 
association  occurred  primarily  on  Rentsac  and  Rentsac-Piceance  soils. 

The  primary  criterion  used  to  define  this  association  is  the  occurrence 
of  sagebrush-dominated  areas  on  gentle  valley  side  slopes,  and  on  ridgetops. 
Upland  sagebrush  associations  are  further  distinguished  from  adjacent 
bottomland  sagebrush  associations  by  their  generally  lower  stature,  and 
the  frequent  presence  of  shrub  species  that  are  constituents  of  the  mixed 
brush  and  pinyon-juniper  types. 

Fifteen  species  contributed  a  total  cover  of  30%,  and  total  density  of 
9,345  individuals  per  hectare.  Artemisia  tridentata  was  the  dominant 
species,  providing  a  relative  cover  of  73%,  relative  density  of  60%,  and 
occurring  at  98%  frequency.  Other  frequent  species  were  Chrysothamnus 
visicidiflorus,  Amelanchier  utahnesis,  and  Symphoricarpos  oreophilus.  The 
presence  of  young  Pinus  edulis  and  Juniperus  osteosperma  indicates  the 
capacity  of  these  species  to  successfully  invade  upland  sagebrush  areas. 
Total  cover  was  similar  and  total  density  less  than  the  type  as  a  whole 
( "9,345  vs  14,000). 

Fifty-one  species  contributed  a  total  herbaceous  stratum  cover  of  26% 
during  July  1975  (Table  2.3-26).  Lupinus  caudatus  and  Poa  sandbergii  were 
the  dominant  species  showing  high  frequency  on  these  transects  was 
Agropyron  smithii.  Of  the  10  species  with  greatest  cover,  all  10  are 
perennial  species.  Galium  boreal e  contributed  maximum  forb  density,  10.1 
individiual  per  0.5  m. 

Due  to  differences  in  physiognomy,  stand  density,  and  cover,  the  transects  in 
the  sagebrush  type  were  divided  between  upland  and  bottomland  stands  for 
graphical  presentation  (Figures  2.3-8  and  2.3-9  ).  Shrub  and  herbaceous 
cover  were  plotted  alone  against  elevation,  since  no  transects  were  taken  on 
steep  slopes  and  no  strong  tendency  for  transect  slope  aspects  to  be  grouped 
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around  particular  directional  quardrants  were  apparent  from  the  data. 
Shrub  cover  showed  great  variability  for  both  bottomland  and  upland  a 
associations.  Mean  cover  and  elevation  and  their  standard  deviations  were 
calculated  for  each  500  ft  interval  for  the  plotted  points.  The  mean 
cover  values,  although  showing  great  variance,  indicate  that  there  may  be 
a  tendency  for  upland  sagebursh  shrub  cover  to  increase  slightly  with 
altitude,  from  approximately  2,200  m  per  hectare  at  2,012  m  (6,600  ft) 
to  2,750  m  per  hectare  at  2,332  m  (7,650  ft).  The  bottomland  sagebrush 
stands  showed  no  consistent  responses  to  altitude.  The  variability  in 
bottomland  sagebrush  stands  may  be  related  in  part  to  the  differential 
proximity  of  the  root  systems  of  sampled  plants  to  deep  sources  of  water 
along  gully  bottoms  as  well  as  the  factor  of  human  and  animal  disturbance 
along  valley  bottoms.  The  major  observation  that  can  be  drawn  from  the 
shrub  cover  data  is  the  much  higher  cover  of  the  bottomland  sage  association 
over  the  upland  sage  association.  Herbaceous  cover  in  the  bottomland 
sage  association  is  uniformly  low,  but  herbaceous  cover  generally  increases 
with  altitude  in  the  upland  sagebrush  transects,  which  may  be  a  response 
to  greater  precipitation  and  generally  lower  shrub  competition. 

2.3.1.3.3.6  Greasewood  -  The  greasewood  type  was  sampled  with  three 

permanent  and  10  non-permanent  transects.  Shrub  and  tree  strata,  when 
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present,  were  measured  on  all  transects.  A  total  of  70  0.5  m  quadrats 

were  used  to  sample  the  herbaceous  stratum.  Thirty  of  these  quadrats 

were  sampled  3  times  on  the  3  permanent  transects.  Two  strata  and  26 

species  were  identified  for  the  greasewood  association  type:  7  species 

in  the  shrub  stratum,  and  19  species  in  the  herbaceous  layer. 

Greasewood  occurs  as  small  isolated  patches  within  the  bottomland  sagebrush 
association.  Because  of  the  limited  distribution  of  this  type  and  its 
close  relationship  with  sagebrush  communities,  the  greasewood  type  is  also 
considered  an  association  within  the  sagebrush  type  within  the  boundaries 
of  the  study  area. 

The  greasewood  type  was  sampled  over  an  elevational  range  of  1,890  m  (6,200  ft) 
to  2,134  m  (7,000  ft),  with  an  average  elevation  of  1,996  m  (6,550  ft)  for 
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the  transects  sampled  (Figure  2.3-1).  Forty-six  percent  of  the  transects 
occurred  on  south-facing  slopes,  38%  on  east  slopes,  and  16%  on  north  slopes. 
The  average  degree  of  slope  for  all  transects  was  2°. 

Of  the  four  transects  occurring  within  the  mapped  area,  75%  occurred  in 
the  Glendive  soil  series.  These  soils  are  deep,  well-drained,  and  formed 
in  alluvial  materials.  They  are  in  valleys  with  slopes  of  2  to  9%. 
Twenty-five  percent  of  the  transects  occurred  on  the  Harve  soil  series. 
These  soils  are  deep,  well -drained,  and  formed  in  calcareous  mixed  alluvium. 
They  occur  on  flood  plains  and  low  terraces  with  slopes  of  0  to  8%. 

In  the  shrub-tree  seedling  stratum  (Table  2.3-27),  5  species  contributed 
44%  total  cover  and  total  density  of  9,504  individuals  per  hectare. 
Artemisia  tridentata  and  Sarcobatus  vermiculatus  were  the  dominant  species, 
togetker  contributing  a  relative  cover  of  91%,  and  relative  density  of  79%. 
Both  species  occurred  at  a  constancy  of  100%.  Other  frequent  associates 
were  Chrysothamnus  nauseosus,  Chrysothamnus  viscidif Torus,  and  Atrip! ex 

con ferti folia.  Estimated  mean  volume  of  Sarcobatus  vermiculatus  was 
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0.65  m  ;  Artemisia  tridentata  was  estimated  at  0.16  m  ,  indicating  the 

larger  size  of  the  Sarcobatus.  One  of  the  dominant  species,  Sarcobatus 

vermiculatus,  was  vegetative  during  May-June  and  July,  and  was  disseminating 

seeds  in  September.  Of  the  5  species  sample  during  May-June,  all  were  in 

a  vegetative  state.  Of  the  4  species  sampled  during  July,  2  were  in  a 

vegetative  state,  and  2  were  forming  flowers.  Of  the  3  species  encountered 

in  September,  1  was  blooming,  2  were  forming  seeds,  and  1  was  disseminating 

seeds. 

In  the  herbaceous  stratum  (Table  2.3-28),  11  species  contributed  12%  cover 
during  May-June.  Two  annual  forbs,  Lappula  redowskii  and  Chenopodium 
fremontii ,  were  the  predominant  species  over  the  type,  contributing 
relative  cover  of  47%.  Other  species  with  high  constancies  were  Descurainia 
pinnata  and  Agropyron  smithii .  Of  the  11  species  sampled  in  May-June,  6 
were  in  a  vegetative  state  and  3  were  forming  flowers. 
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Thirteen  species  contributed  29%  cover  during  July  1975.  An  annual  forb, 

Koch i a  iranica,  was  the  dominant  species,  with  a  relative  cover  of  32%. 

Other  species  with  high  constancy  in  this  type  were  Chenopodium  album, 

Agropyron  smithii ,  and  Chenopodium  fremontii.  Eighty-two  percent  of  the 

species  encountered  in  May-June  were  found  again  in  July.   Sociability 

values  were  high  for  Kochia  iranica,  Chenopodium  album,  and  Chenopodium 

fremontii,  indicating  a  clumped  distribution  for  these  species.  Kochia 

2 
iranica  contributed  the  maximum  forb  density,  35.1  individuals  per  0.5  m 

Of  the  13  species  sampled  in  July,  8  were  in  a  vegetative  state,  2  were 

forming  flowers,  3  were  forming  seeds,  and  2  were  declining. 

Thirteen  species  contributed  a  total  cover  of  17%  during  September  1975. 
Kochia  iranica  and  Chenopodium  fremontii  were  the  dominant  species  over 
the  type,  providing  a  relative  cover  of  55%,  and  occurring  at  constancies 
of  33  and  100%.  Density  of  Kochia  iranica  and  Chenopodium  f remonti i  remained 
high,  in  concordance  with  previous  sampling.  Of  the  13  species  sampled 
during  September,  7  were  in  a  vegetative  state,  1  was  flowering,  1  was 
forming  and  disseminating  seeds,  and  5  species  were  declining  or  dormant. 

2.3.1.3.3.7  Rabbitbrush  -  The  rabbitbrush  type  was  sampled  during 

1974  and  1975  with  two  permanent  and  nine  non-permanent  transects.  Shrub 

2 
and  tree  strata  were  measured  on  all  transects.  A  total  of  7Q,  0.5  m  quadrats 

were  used  to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were 

sampled  three  times  on  two  permanent  transects.  Two  strata  and  33  species 

were  identified  for  the  rabbitbrush  type:  7  species  in  the  shrub  stratum, 

and  26  species  in  the  herbaceous  layer. 

The  rabbitbrush  communities  sampled  in  the  study  area  represent  a  serai 
stage  in  the  bottomland  sagebrush  association.  Field  observations  and 
previous  work  in  this  area  (Vories,  1974)  indicate  that  high  density  rabbit- 
brush stands  are  the  result  of  rapid  invasion  by  rabbitbrush  (Chrysothamnus) 
species  into  abandoned  agricultural  or  burned  sites  which  were  formerly 
dominated  by  Artemisia  tridentata.  Since  Artemisia  tridei.tata  provides  little 
cover,  but  high  density  in  the  sampled  rabbitbrush  stands  (Table  2.3-29),  it 
may  be  inferred  that  big  sagebrush  seedling  are  reinvading  many  of  these 
rabbitbrush-dominated  sites.  Because  of  this  interrelationships  between 
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Artemisia  and  Chrysothamnus,  the  rabbitbrush  type  is  considered  a  variant, 
or  association  of  the  bottomland  sagebrush  association,  but  is  treated  as  a 
type  to  maintain  consistency  with  other  aspects  of  the  study  program.  The 
rabbitbrush  type  was  sampled  over  an  elevational  range  of  1,921  m  (6,300  ft) 
to  2,098  m  (6,880  ft),  with  an  average  elevation  of  6,610  ft  for  the  transects 
sampled  (Figure  2.3-1).  Fifty-four  percent  of  the  transects  occurred  on  north- 
facing  slopes,  38%  on  south  slopes,  and  8%  on  east  slopes.  The  average  degree 
of  slope  for  all  transects  was  1°. 

Of  the  seven  transects  occurring  within  the  mapped  area,  57%  occurred  on  the 
Harve  soil  series.  These  soils  are  deep,  well -drained,  and  formed  in 
calcareous  mixed  alluvium.  They  occur  on  floodplains  and  low  terraces  with 
slopes  of  0  to  8%.  Forty-three  percent  of  the  transects  occurred  on  the 
Glendive  soils  series.  These  soils  are  deep,  well -drained,  and  formed  in 
alluvial  materials.  They  are  in  valleys  with  slopes  of  2  to  9%. 

In  the  shrub  stratum  (Table  2.3-29),  6  species  contributed  39%  cover,  and  total 
density  of  13,835  individuals  per  hectare.  Chrysothomnus  visciflorus  and 

o':hamnus  nausesus  were  the  dominant  species,  providing  91%  relative 
c   ir  and  a  relative  density  of  68%,  and  occurring  at  a  constancy  of  63 

n-H  83%,  respectively.  Mean  volume  for  Chrysothamnus  viscidiflorus  was 

3  3 

estimated  at  0.02  m  ;  Chrysothamnus  nauseous  was  estimated  at  0.34  m  . 

~'.:2   two  cicminan-'-  species,  C h ry s ot h ? ;» ry is  yJf>rxJ  fJ.or'"   and  C  flfl+l&epASjlS a 

were  in  a  Vegetative  state  during  May-Jjn2,  were  foi  "na  flowers  during 

July  ard  were  .'lowering  or  forming  seeds  during  Sep*rmber.  Of  the  3  species 

(5r  ountered  in  July,  all  3  were  forming  flowers.  Of  the  4  species  en- 

nterec!  in  September,  2  were  in  a  vegetative  state,  3  were  flowering, 

3  were  *omring  seeds,  2  were  disseminating  seeds,  and  1  was  declining. 
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In  the  herbaceous  stratum  (Table  2.3-30),  13  species  and  one  unknown  con- 
tributed 26%  total  cover  during  May-June  1975.  A  perennial  grass, 
Elymus  cinereus,  was  the  dominant  species  over  the  type,  contributing 
79%  relative  cover,  and  occurring  at  a  constancy  of  100.  Of  the 
13  species  encountered  during  May-June,  9  were  in  a  vegetative  stage, 
5  were  forming  flowers,  3  were  flowering,  and  1  was  forming  seeds. 

Nine  species  and  one  unknown  contributed  44%  total  cover  during  July 

1975.  Elymus  cinereus  was  again  the  dominant  species,  contributing 

84%  relative  cover.  Chenopodium  fremontii  contributed  maximum  forb 

2 
density,  0.6  individuals  per  0.5  m  .  Of  the  nine  species  identified 

during  July,  3  were  in  a  vegetative  state,  5  were  disseminating  seeds, 

and  1  was  declining. 

Twelve  species  contributed  29%  total  cover  during  September.  Elymus 
cinereus  was  again  the  dominant  species,  providing  62%  relative  cover. 
Chenopodium  fremontii  again  contributed  maximum  forb  density,  0.7 
indiviudals  per  0.5  m. '  Of  the  12  species  encountered  during  September, 
3  were  in  a  vegetative  state,  2  were  flowering,  3  were  forming  seeds, 
3  were  disseminating  seeds,  and  6  were  declining,  dormant,  or 
dead. 

2.3.1.3.3.8  Bald  -  The  bald  type  was  sampled  with  2  permanent  and 

13  non-permanent  transects.  Shrub  and  tree  strata,  when  present  were 

2 
measured  on  all  transects.  A  total  of  120,  0.5  m  quadrats  was  used 

to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were  sampled 

three  times  on  two  permanent  transects.  Three  strata  and  75  species  were 

identified  for  the  bald  type:  2  species  in  the  mature  tree  stratum,  14 
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species  in  the  shrub  stratum,  and  61  species  in  the  herbaceous  layer. 
Pinus  edulis  and  Juniperus  osteosperma  occurred  in  both  the  tree  and 
shrub  strata. 

The  bald  type  was  sampled  over  an  elevational  range  of  2,231  m  (7,320  ft) 
to  2,606  m  (8,550  ft),  with  an  average  elevation  of  8,310  ft  for  the 
transects  sampled  (Figure  2.3-1).  Eighty  percent  of  the  transects 
occurred  on  west-facing  slopes,  20%  on  south-facing  slopes.  The  average 
degree  of  slope  for  all  transects  was  8°. 

Of  the  four  bald  transects  sampled  within  the  mapped  area,  75%  occurred 
on  a  combination  of  Rentsac  and  Piceance  soil  associations.  The  remaining 
25%  occurred  on  the  Rentsac  soil  series.  Both  series  are  on  foothills, 
upland  slopes,  and  ridges,  which  are  derived  from  sandstone,  and  are 
well -drained.  The  Rentsac  soils  are  shallow,  with  slopes  of  5  to  15%, 

Pinus  edulis  provided  no  cover,  a  density  of  5  individuals  per  hectare,  a 

2 
basal  area  of  4  m  per  hectare,  and  occurred  at  a  constancy  of  33% 

(Table  2.3-31). 


In  the  shrub-tree  seedling  stratum  (Table  2.3-32),  13  species  provided 

2%  total  cover,  and  a  total  density  of  8,150  individuals  per  hectare. 

Artemisia  frigidia  was  the  dominant  species,  providing  a  relative  cover 

of  56%,  relative  density  of  66%,  and  occurring  at  a  constancy  of  45%. 

Other  highly  constant  species  which  contributed  high  density  but  low  cover 

were  Tetradymia  canescens,  Symphoricarpos  oreophilus,  and  Chrysothamnus 

3 
viscidiflorus.  Mean  volume  for  Amelanchier  utaher.sis  was  10.89  m  , 

3 
and  for  Purshia  tridentata  was  .05  m  .  Of  these  seven  species  sampled 
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during  May-June,  all  were  in  a  vegetative  state.  Of  the  8  species 
sampled  in  July,  7  were  vegetative,  and  2  were  forming  flowers.  Of  the 
eight  species  sampled  during  September,  2  were  in  a  vegetative  state,  4 
were  forming  seeds,  5  were  disseminating  seeds,  and  2  were  declining. 

In  the  herbaceous  stratum  (Table  2.3-33),  43  species  contributed  9% 
cover  in  the  quadrats  sampled  in  June.  Two  species  of  perennial  grasses 
Agropyron  trachycaulum  and  Koeleria  gracilis,  shared  dominance  over  the 
type  providing  a  relative  cover  of  30%.  Other  highly  constant  species 
were  Gutierrezia  sarothrae,  and  Tri folium  gymnocarpon.  Of  the  43 
species  sampled  during  May-June,  36  were  in  a  vegetative  state,  13  were 
forming  flowers,  and  6  were  flowering. 

Forty-six  species  contributed  21%  cover  during  July.  Agropyron  trachycaulum, 
Koeleria  gracilis,  Astragalus  spatulatus,  and  Penstemon  caespitosus  were  the 
dominant  species  over  the  type  providing  relative  cover  of  35%  and  occurring 
at  constancies  of  80,  100,  100,  and  100%.  Other  highly  constant  species  were 
Poa  sandbergii  and  Hymenoxys  acaulis.  Sixty-eight  percent  of  the  species 
encountered  in  the  May-June  transects  were  found  again  in  the  July  transects. 
Maximum  forb  density  was  contributed  by  Hymenoxys  acaulis,  4.9  individuals 
per  0.5  m  .  Sociability  values  were  low  for  all  forb  species,  indicating  a 
dispersed  and  heterogeneous  distribution  of  this  group.  Of  the  46  species 
encountered  in  July,  29  were  in  a  vegetative  state,  9  were  forming  flowers, 
12  were  flowering,  15  were  forming  seeds,  14  were  dispersing  seeds,  and  7 
species  were  declining. 

Twenty-three  species  contributed  17%  total  cover  during  September.  Poa 
sandbergii ,  Haplopappus  acaulis,  and  Agropyron  trachycaulum  were  the  dominant 
species  over  the  type,  providing  a  relative  cover  of  57%  and  all  occurring  at 
a  constancy  of  100%.  Ninety-six  percent  of  the  species  found  in  September  were 
also  found  during  July.  Haplopappus  acaulis  contributed  the  maximum  forb  density, 
4.8  individuals  per  0.5  m  .  Sociability  values  were  low  in  concordance  with 
previous  sampling.  Of  the  23  species  encountered  in  September,  21  were  in  a 
vegetative  state,  2  species  were  disseminating  seeds,  2  were  declining,  and 
1  was  dead  or  dormant. 
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2.3.1.3.3.9  Shadscale  -  The  shadscale  type  was  sampled  with  two  permanent         A 

and  seven  non-permanent  transects.  Shrub  and  tree  strata,  when  present,  were 

2 
measured  on  all  transects.  A  total  of  60,  0.5  m  quadrat  locations  were  used 

to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were  sampled  three 

times  on  the  two  permanent  transects.  Three  strata  and  33  species  were  identified 

for  the  shadscale  type:  one  species  in  the  mature  tree  stratum,  13  species  in 

the  shrub  stratum,  and  19  species  in  the  herbaceous  layer. 

The  shadscale  type  was  sampled  over  an  elevational  range  of  6,460  feet  to 
6,810  feet,  with  an  average  elevation  of  6,600  feet  for  the  transects  sampled 
(Figure  2.3-1).  Eighty-eight  percent  of  the  transects  occurred  on  south- 
facing  slopes,  and  12%  on  east-facing  slopes.  The  average  degree  of  slope  for 
all  transects  was  17  . 

Of  the  three  transects  that  occurred  within  the  mapped  area,  100%  occurred  on 
rock  outcrops  and  Toriorthent  soils.  These  shallow  soils  are  derived  from 
sandstone  cliffs  or  platy  siltstone  outcrops  on  south-facing  slopes  of  many 
drainages.  The  slopes  are  usually  steep,  from  12  to  90%.  A 

Juniperus  osteosperma  was  the  only  tree  species  occurring  in  the  mature  tree 

2 
stratum,  providing  3%  cover  in  1975,  a  density  of  30,  and  basal  area  of  2  m 

per  hectare  (Table  2.3-34). 

In  the  shrub-tree  seedling  stratum  (Table  2.3-35)  twelve  species  contributed 
14%  total  cover,  and  total  density  of  5,603  individuals  per  hectare.  Dominant 
species  over  the  type  were  Artemisia  tridentata  and  Atriplex  confertifol ia, 
contributing  relative  cover  of  83%,  and  a  relative  density  of  66%,  and  occurring 
at  a  constancy  of  100%.  Other  highly  constant  species  were  Tetradymia  canescens, 

Sarcobatus  vermiculatus,  and  Chrysothamnus  nauseosus.  Mean  volume  for  Atriplex 

3  3 

confertifol ia  was  0.01  m  ,  and  0.17  m  for  Artemisia  tridentata.  Of  the  nine 

species  sampled  in  May-June,  all  were  in  a  vegetative  state.  Of  the  nine  species 

sampled  in  July,  five  were  in  a  vegetative  state,  and  four  were  forming  flowers. 

Of  the  seven  species  sampled  in  September,  three  were  in  a  vegetative  state, 

one  was  forming  flowers,  two  were  flowering,  four  were  forming  seeds,  and  one 

was  disseminating  seeds.  I 
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fc    In  the  herbaceous  stratum  (Table  2.3-36)  nine  species  contributed  less  than  1% 
cover  on  the  May-June  transects.  Two  perennial  forbs,  Eriogonum  lonchophyllum 
and  Artemisia  frigida,  were  the  dominant  species  over  the  type,  contributing  a 
relative  cover  of  53%.  Of  the  nine  species  sampled  during  May-June,  all  were 
in  a  vegetative  state. 

Nine  species  contributed  3%  cover  in  quadrats  sampled  in  July.  Eriogonum 
lonchophyllum  and  Haplopappus  nuttallii  were  the  dominant  species  over  the 
type,  contributing  a  relative  cover  of  69%,  and  occurring  at  a  constancy  of 
50%.  Other  species  found  on  both  transects  were  Oryzopsis  hymenoides  and 
Sitanion  longifolium.  Sixty-seven  percent  of  the  species  encountered  in  June 
were  found  again  in  July.  Eriogonum  lonchophyllum  contributed  maximum  forb 
density,  2.9  individuals  per  0.5  m  .  All  species  occurred  at  low  densities 
and  frequencies.  Of  the  nine  species  encountered  during  July,  six  were  in  a 
vegetative  state,  one  was  forming  flowers,  one  was  flowering,  one  was  forming 
seeds,  and  one  was  disseminating  seeds  and  declining. 

^    Eight  species  contributed  2%  cover  in  the  quadrats  sampled  during  September. 
Eriogonum  lonchophyllum  was  again  the  dominant  species,  providing  a  relative 
cover  of  48%.  Of  the  eight  species  encountered  in  September,  four  were  in  a 
vegetative  state,  one  was  blooming,  one  was  declining,  and  two  were  dead  or 
dormant. 

2.3.1.3.3.10  Riparian  -  The  riparian  type  was  sampled  during  1974  and 

1975  with  three  permanent  and  ten  non-permanent  transects.  Shrub  and  tree 

2 
strata,  when  present,  were  measured  on  all  transects.  A  total  of  100,  0.5  m 

quadrats  were  used  to  sample  the  herbaceous  stratum.  Thirty  of  these  quadrats 

were  sampled  three  times  on  the  three  permanent  transects.  Three  strata  and 

89  species  were  identified  for  the  riparian  type:  one  species  in  the  mature 

tree  stratum,  20  species  in  the  shrub  stratum,  and  69  species  in  the  herbaceous 

layer.  Populus  tremuloides  occurred  in  both  the  tree  and  shrub  strata. 

The  riparian  type  was  sampled  over  an  elevational  range  of  6,350  feet  to  7,600 
feet,  with  an  average  elevation  of  6,800  feet  for  the  transects  sampled  (Figure 
W        2.3-1  ).  Fifty  percent  of  the  transects  occurred  on  east- facing  slopes,  40%  on 
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north  slopes,  and  10%  on  south  slopes.  The  average  degree  of  slope  for  all 
transects  was  3°. 

Of  the  four  transects  occurring  within  the  mapped  area,  75%  occurred  on  the 
Harve  soil  series.  These  soils  are  deep,  well-drained,  and  formed  in  calcareous 
mixed  alluvium.  They  occur  on  flood  plains  and  low  terraces  with  slopes  of  0 
to  8%.  Twenty-five  percent  of  the  transects  occurred  on  the  Gl endive  soils 
series.  These  soils  are  deep,  well-drained,  and  formed  in  alluvial  materials. 
They  occur  in  valleys  with  slopes  of  2  to  9%. 

In  the  mature  tree  stratum,  Populus  tremuloides  was  the  only  tree  species 
recorded  (Table  2.3-37).   It  contributed  3%  total  cover,  a  density  of  33  per 
hectare,  and  a  basal  area  of  0.12  m  per  hectare.  A  few  large  individuals  of 
Populus  angusti folia  were  observed  at  Cottonwood  Spring,  T15,  R99W,  Section  19, 
but  were  not  encountered  in  the  sampling  transects. 

In  the  shrub-tree  seedling  stratum  (Table  2.3-38)  19  species  contributed  a 

total  cover  of  26%,  and  total  average  density  of  5,203  individuals  per  hectare. 

Artemisia  tridentata  and  Chrysothamnus  nauseosus  were  the  dominant  species  in 

1975  samples,  providing  relative  cover  of  29%,  a  relative  density  of  36%,  and 

occurring  at  constancies  of  67  and  89%,  respectively.  Mean  volume  for 

3 
Chrysothamnus  nauseosus  was  0.02  m  .  The  dominants  listed  above  were  most 

frequent  along  intermittent  washes  and  gullies  within  the  study  area.  In 

isolated  springs  a  number  of  more  characteristic  riparian  species  were  found, 

including  Betula  fontinalis,  Salix  exigua,  Salix  interior,  and  Swida  sericea. 

Of  the  nine  species  found  during  May-June,  seven  were  in  a  vegetative  state, 

four  were  forming  flowers,  and  one  was  flowering.  Of  the  12  species  found 

during  July,  five  were  in  a  vegetative  state,  three  were  forming  flowers,  one 

was  flowering,  eight  were  forming  seeds,  and  three  were  disseminating  seeds. 

Of  the  14  species  encountered  in  Spetember,  nine  were  in  a  vegetative  state, 

one  was  flowering,  three  were  forming  seeds,  and  seven  were  disseminating  seeds. 

In  the  herbaceous  stratum  (Table  2.3-39  21  species  contributed  50%  total  cover 
during  May-June.  Agropyron  repens  was  the  dominant  species,  providing  71% 
relative  cover,  and  occurring  at  a  constancy  of  75%.  Other  highly  constant 
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species  were  Taraxacum  officinale,  Poa  pratensis,  and  Juncus  balticus.  Of  the 
21  species  encountered  in  May- June,  17  were  in  a  vegetative  state,  three  were 
forming  flowers,  four  were  flowering,  and  one  species  was  forming  seeds. 
Thirty-five  species  and  one  unknown  provided  57%  cover  during  July.  A  perennial 
grass,  Agropyron  repens,  was  again  the  dominant  species,  providing  24%  relative 
cover.  The  large  increase  in  the  number  of  herbaceous  species  during  July  is 
the  result  of  additional  herbaceous  sampling  on  two  non-permanent  transects. 
Other  species  with  high  constancy  were  Poa  pratensis  and  Taraxacum  officinale. 
Kochia  iranica  contributed  maximum  forb  density,  2.2  individuals  per  0.5  m  . 
Sociability  values  were  high  for  Kochia  iranica,  Smilacina  stellata,  and 
Solidago  sp. ,  indicating  that  these  species  were  clumped,  and  infrequently  en- 
countered. Of  the  35  species  identified  for  July,  16  were  in  a  vegetative 
state,  two  were  forming  flowers,  13  were  flowering,  19  were  forming  seeds,  and 
three  were  disseminating  seeds. 

Twenty-five  species  contributed  85%  total  cover  during  September.  Two  perennial 
grasses,  Elymus  cinereus  and  Agropyron  repens,  were  the  dominant  species,  pro- 
viding relative  cover  of  70%,  and  occurring  at  a  constancy  of  67%.  Other 
species  with  high  constancies  were  Erigeron  speciosus,  Carex  lanuginosa  and 

Taraxacum  officinale.  Maximum  forb  density  was  contributed  by  Erigeron 

2 
speciosus,  26.8  individuals  per  0.5  m  .  Of  the  25  species  encountered  during 

September,  ten  were  in  a  vegetative  state,  one  was  forming  flowers,  three  were 

flowering,  five  were  forming  seeds,  eight  were  disseminating  seeds,  and  six 

species  were  declining,  dead  or  dormant. 
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2.3.1.3.4  Quarterly  Data  (September  through  November,  1975)  -  Rep- 
resentative areas  within  each  of  the  major  vegetation  types  were 
added  to  the  study  area  species  list. 

Most  of  the  vegetation  was  rapidly  approaching  dormancy  due  to 
extremely  dry  conditions  prevailing  during  late  summer.  A  seasonal 
decline  in  number  and  cover  of  herbaceous  species  was  observed  in 
nearly  all  vegetation  types.  Greatest  decline  in  cover  was  measured 
in  the  aspen  and  greasewood  types.  Most  herbaceous  species  were 
dispensing  seeds  or  declining  in  vigor. 

In  the  shrub  stratum,  woody  composite  species  such  as  rubber  rabbi tbrush, 
green  rabbitbrush,  and  big  sagebrush  were  flowering.  Nealy  all  other 
shrub  species  were  showing  signs  of  seasonal  severance  (dying  of  foliage) 
Almost  no  fruits  were  observed  on  Utah  serviceberry  and  chokecherry 
indicating  that  these  species  had  already  fruits  or  had  produced  a 
sparse  crop.  Substantial  acorn  production  was  observed  for  Gambel 
Oak.  Few  new  cones  were  observed  on  pinyon  pine  trees  in  the  study 
area. 


2.3.1.4  Summary  and  Conclusions 

2.3.1.4.1  Literature  Review  -  Published  literature  on  the  vegetation  of  the 
Tract  C-a  study  area  is  sparse  (Ward  and  Slauson,  1972).  The  dominant  vege- 
tation of  the  Douglas-fir,  pinyon-juniper  and  oak-mountain  mahogany  zones  of 
the  Rocky  Mountains  is  described  by  Daubenmire  (1943),  Oosting  (1956)  and 
Billings  (1966).  The  desert  flora  and  vegetation  typical  of  the  Great  Basin 
Desert  to  the  west  of  the  study  area  are  described  by  Shreve  (1942),  Oosting 
(1956),  Billings  (1966)  and  Fautin  (1946).  Economically  important  forage 
types  and  species  for  the  Rocky  Mountain  area  are  described  by  Costello  (1944) 


• 
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Earlier  studies  of  the  area  were  conducted  mainly  by  the  Bureau  of  Land 
Management  (BLM)  and  the  Soil  Conservation  Service  (SCS).  The  BLM  vegetation 
maps  are  general,  distinguishing  only  three  vegetation  types:  pinyon-juniper, 
sagebrush  and  mountain  shrub  (Ward  and  Slauson,  1972). 

Regional  studies  include  reports  prepared  for  the  Oil  Shale  Surface  Rehabili- 
tation Study  by  Ward  et  al .  (1973)  and  by  Terwilliger  (1973).  Ward  et  al . 
(1973)  included  a  classification  scheme  of  major  vegetation  types  with 
observations  of  community  composition  and  structure,  diversity,  productivity, 
horizontal  and  vertical  patterns,  scale  of  vegetation  mosaic,  and  ecological 
amplitude  for  selected  species.  A  similar  identification  scheme  was  prepared 
by  Terwilliger  (1973)  including  a  plant  list  with  117  species. 

A  more  intensive  study  providing  quantitative  information  on  community  compo- 
sition and  structure  was  conducted  by  Ferchau  (1973)  on  the  Colony  Development 
Operation  properties  in  the  upper  Parachute  Creek  drainage  from  1971-73.  The 
most  recent  regional  study  identified  and  classified  35  associations  in  the 
five  major  climate  zones  represented  in  the  study  area  (Vories,  1974).  This 
study  quantified  the  structure,  composition  and  topographic  components  of  each 
association  and  graphically  portrayed  the  ecological  amplitudes  of  the  413 
species  identified  in  the  study. 

2.3.1.4.2  Climate  -  The  elevation  of  the  Tract  C-a  study  area  ranges  from 
a  low  of  1,890  m  (6,200  ft)  at  the  junction  of  Duck  Creek  and  Yellow  Creek 
to  a  high  of  2,644  m  (8,675  ft)  on  Cathedral  Bluffs  near  the  headwaters  of 
Spruce  Gulch.  The  climate  of  the  area  is  classified  as  arid  steppe  and  is 
characterized  by  abundant  sunshine  during  all  seasons,  insufficient  preci- 
pitation for  vigorous  vegetative  growth,  warm  summer  temperatures  and  low 
relative  humidity  (Marlatt,  1973). 

The  scarcity  of  precipitation,  hot  summers  and  incidence  of  thunderstorms 
(Marlatt,  1973)  has  been  conducive  to  fires  from  lightning  and  human  care- 
lessness. The  incidence  of  fire  was  noted  most  commonly  in  the  pinyon-juniper 
type,  but  was  also  evident  in  some  Douglas-fir  stands.  Precipitation  in  the 
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Piceance  Basin  ranges  from  28  cm  (11  in)  in  the  northwest  corner  to  64  cm 
(25  in)  on  the  Roan  Plateau.  The  major  portion  of  the  Piceance  Basin  receives 
36  to  38  cm  (14  to  15  in)  of  precipitation,  with  about  equal  monthly  distribu- 
tion (Terwilliger,  1973). 

2. 3.1. A. 3  Soils  -  The  soils  of  the  study  area  are  part  of  the  plateau  land 
type  within  the  Piceance  Basin.  These  soils  are  derived  from  Evacuation  Creek 
sandstones,  shales  and  marls.  The  soils  are  primarily  formed  in  place  except 
for  the  alluvial  deposits  found  in  most  of  the  drainages.  The  plateau  soils 
are  generally  shallow  sandy  loams  that  range  in  depth  from  almost  zero  on  rock 
outcrops  to  more  than  61  cm  (24  in)  under  dense  aspen  stands  (Thorne  Ecolo- 
gical Institute,  1973).  The  major  influence  of  soils  on  vegetation  in  the 
study  area  has  been  the  dominance  of  desert  shrub  types  on  alluvial  wind- 
deposited  or  saline-sodic  soils.  Forest,  mountain  shrub,  or  woodland  types 
dominate  the  residual  soils. 

2.3.1.4.4   Floristics  -  The  flora  identified  in  the  Tract  C-a  study  area 
during  1974-1975  includes  five  tree  species,  36  shrub  species,  and  168 
herbaceous  species,  of  which  44  species  are  classified  as  grass  or  grass-like 
(Table 2.3-L) .  Three  species  included  in  the  flora  require  special  notation. 
A  milkvetch,  Astragalus  lutosus,  is  on  the  Smithsonian  Institution  endangered 
plant  species  list  (Smithsonian  Institution,  1975)  and  was  located  near 
Cottonwood  Springs  on  Big  Duck  Creek.  Aguilegia  barnebyi,  a  columbine  endemic 
to  the  Green  River  formation  (Munz,  1949),  was  located  near  Cottonwood  Springs 
on  Big  Duck  Creek.  Colorado  columbine,  Aguilegia  caerulea,  (Harrington,  1964) 
is  the  state  flower  and  was  located  in  most  of  the  aspen  stands  and  some  of 
the  more  mesic  mixed  brush  and  Douglas-fir  stands  near  Cathedral  Bluffs. 

2.3.1.4.5  Phytogeography  -  The  flora  of  the  Tract  C-a  vicinity  is  primarily 
a  combination  of  members  of  the  tropically  derived  desert  species  of  the  Madro- 
Tertiary  flora  and  the  boreal ly  derived  forest  species  of  the  Arcto-Tertiary 
flora  (Axel rod,  1940;  1958). 
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The  dominant  species  of  these  flora  form  a  mosaic  of  plant  associations 
representative  of  two  major  vegetation  formations:  the  cold  desert  formation 
(Oosting,  1956),  dominated  by  big  sagebrush  (Artemisia  tridentata),  shadscale 
(Atriplex  conferti folia),  and  black  greasewood  (Sarcobatus  vermiculatus) ;  and 
the  needle-leaved  forest  formation  of  the  Rocky  Mountain  forest  complex 
(Daubenmire,  1943),  dominated  by  Douglas-fir  (Pseudotsuga  menziesii),  quaking 
aspen  (Populus  tremuloides),  Utah  serviceberry  (Amelanchier  utahensis),  pinyon 
pine  (Pinus  edulis),  and  Utah  juniper  (Juniperus  osteosperma).  The  mosaic  of 
plants  within  these  major  formations  is  the  result  of  the  differing  ecological 
amplitudes  of  the  dominant  species  and  the  alteration  of  climatic  and  edaphic 
gradients  created  by  the  diverse  topography  (Vories,  1974). 

2.3.1.4.6  Abiotic  Factors  Affecting  Plant  Distribution  -  Vegetation 
development  in  the  study  area  is  primarily  affected  by  its  relationship  to  the 
following  factors:  the  overall  climatic  regime,  elevational  gradient,  topo- 
graphy, geology, and  soil  development. 

Aspects  of  the  climatic  regime  of  critical  importance  to  plants  are  distri- 
bution and  amount  of  rainfall  and  snowfall,  length  of  the  growing  season, 
maximum  and  minimum  temperatures  for  a  given  area,  and  the  frequency  and 
velocity  of  wind.  Available  soil  moisture  is  a  major  determining  factor  in 
plant  distribution  in  this  region.  Temperature  and  wind  affect  the  water 
evaporation  rate  from  soil,  which  affects  moisture  availability  to  plants. 
Length  of  growing  season,  and  maximum  and  minimum  temperatures  define  limits 
within  which  plant  species  must  be  physiologically  tolerant,  and  capable  of 
reproduction.  Wind  is  also  important  in  defining  snowdrift  patterns  which  affect 
soil  moisture. 

An  increase  in  elevation  has  the  general  effect  of  increasing  precipitation, 
decreasing  temperature  and  decreasing  soil  pH  (Daubenmire,  1943).  The 
elevation  gradient  is  particularly  evident  in  the  study  area,  with  a  rise  in 
elevation  (approximately  2,500  feet)  from  the  floor  of  the  Piceance  Basin  to 
the  summit  of  Cathedral  Bluffs  on  the  western  perimeter  of  the  Basin. 
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Variations  in  topography  affect  the  amount  of  sunlight  striking  different 
slopes.  The  steepness  of  slope  affects  the  angle  with  which  the  sun's  rays 
strike  the  slope,  and  the  direction  of  slope  affects  the  duration  that  the  sun 
shines  on  a  slope.  North-facing  slopes  are  cooler  and  wetter  than  all  other 
slope  aspects,  and  south-facing  slopes  are  drier  and  hotter.  East  and  west- 
facing  slopes  are  intermediate  in  temperature  and  moisture,  with  east-facing 
slopes  being  cooler  and  wetter  than  west-facing  slopes.  This  is  caused  by 
the  higher  air  temperatures  prevalent  during  exposure  to  the  afternoon  sun. 
Because  of  these  topographic  modifications,  plant  associations  from  a  lower, 
drier  vegetation  zone  may  be  found  on  generally  south-facing  slopes  in  a 
higher  zone,  and  plant  associations  from  a  higher,  wetter  zone  may  be  found  on 
the  north-facing  slops  of  a  lower  zone. 

The  geology  of  an  area  largely  determines  the  types  of  soil  that  develop. 

Physical  properties  of  soils  determine  aeration  and  moisture-holding  capacity, 

and  chemical  properties  are  important  in  determining  the  avi lability  of 

nutrients  and  water  to  plants.  Soil  depth  is  important  in  determining  moisture     f 

availability.  Location  of  the  water  table  affects  the  distribution  of  plant 

species,  particularly  along  alluvial  stream  bottoms. 

2.3.1.4.7  Biotic  Factors  Affecting  Plant  Distribution  -  The  effects  of 
wildlife  and  terrestrial  invertebrates  on  vegetation  composition  and  structure 
are  developed  in  detail  in  other  parts  of  this  report  and  are  mentioned  here 
to  indicate  their  importance  in  determining  vegetation  distribution  and  overall 
vegetation  development. 

At  the  lower  elevations, shrub  and  tree  species  are  selectively  browsed  by 
deer,  resulting  in  a  localized  alteration  of  plant  species  composition  and 
structure.  Desirable  plants,  such  as  mountain  mahogany,  are  heavily  pruned, 
frequently  releasing  undesirable  species  from  competition. 

At  the  higher  elevations  within  the  pinyon-juniper  woodland,  the  girdling  of 
pinyon  trunks  by  porcupines  is  common.  Boring  beetle  infestations  on  pinyon 
pine,  galls  on  Utah  juniper,  and  tent  caterpillars  on  Utah  serviceberry  and        i 
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mountain  mahogany  were  observed  to  produce  a  localized  loss  of  production  and 
plant  vigor. 

The  historic  effects  of  man  on  the  vegetation  of  the  study  area  include  the 
conversion  of  bottomland  sage  areas  into  hay  meadows  and  the  introduction  of 
livestock  and  exotic  plant  species.  The  response  of  the  native  vegetation 
has  been  an  alteration  of  community  composition  and  structure  due  to  the 
selective  grazing  pressures  of  livestock,  and  the  invasion  of  exotic  plant 
species  on  disturbed  sites. 

2.3.1.4.8  Vegetation  Types 

2.3.1.4.8.1  Aspen  -  The  aspen  type  on  the  study  area  is  characterized  by 
the  constant  presence  of  aspen,  and  dense  and  diverse  shrub  and  herbaceous 
strata,  consisting  primarily  of  serviceberry  in  the  shrub  stratum,  and  elk 
sedge  (Carex  geyeri)  in  the  herbaceous  stratum. 

The  type  ranges  in  elevation  from  8,140  ft  to  8,560  ft  on  steep,  north  and 
east-facing  slopes.  The  soils  are  generally  deep  sandy  loams  with  large 
accumulations  of  organic  matter. 

The  type  is  bordered  at  the  higher  elevations  by  the  Douglas-fir  type  and  at 
lower  elevations  by  the  mixed  brush  type.  A  few  seedlings  of  Douglas-fir 
were  found  in  areas  where  the  aspen  and  Douglas-fir  type  bordered  each  other. 
Although  aspen  often  precedes  Douglas-fir  in  succession  (Daubenmire,  1943), 
the  low  presence  and  reproductive  success  of  Douglas  fir  in  aspen  stands 
indicated  that  most  stands  were  not  being  replaced  by  Douglas-fir  in  the 
study  area.  The  large  number  of  aspen  saplings  and  lack  of  mature  trees 
in  size  classes  greater  than  24  cm  (9.4  in)  indicated  a  relatively  high 
mortality  rate  and  rapid  turnover  of  individuals  within  the  aspen  population. 
This  observation  agrees  with  tree  core  samples  collected  by  Vories  (1974), 
which  showed  67%  of  the  aspen  to  be  under  6  in.  in  diameter  and  less  than 
48  years  old.  Only  1%  of  the  aspen  trees  were  above  12  in.  in  diameter 
and  over  64  years  old.  Also  noted  was  the  high  incidence  of  heart  rot  in  the 
larger  size  classes  of  quaking  aspen. 
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Aspen  reproduction  by  seeds  is  vary  rare,  and  nearly  all  populations  are 
clonal  (sharing  a  common  root  system  which  sends  up  individual  stems). 
Despite  the  short  life  span  of  individual  trunks,  the  substantial  resprouting 
observed  in  nearly  all  stands  sampled  indicates  that  most  aspen  stands  within 
the  study  area  are  presently  self-sustaining. 

The  diverse  (14  species)  shrub  stratum  is  dominated  by  Saskatoon  serviceberry 
(Amelanchier  alnifolia)  and  Utah  serviceberry.  These  species  provide  19% 
and  14%  cover,  respectively.  Common  black  chokecherry  (Prunus  virginiana, 
12%  cover)  is  also  present.  Mountain  snowberry  (Symphoricarpos  oreophilus) 
is  common  as  a  low  shrub  and  may  dominate  in  more  open  stands,  especially  near 
the  forest  edge.  Species  such  as  Rocky  Mountain  maple  (Acer  glabrum)  and 
Greene's  mountain  ash  (Sorbus  scopulina)  were  found  in  the  moist  sites. 
Phenology  data  indicate  that  the  dominant  shrub  species,  serviceberry  and 
chokecherry,  bloom  in  the  spring,  and  produce  ripening  fruits  by  July.  Common 
understory  plants  such  as  snowberry  and  Wood's  rose  (Rosa  woods ii )  bloomed  in 
July,  indicating  a  sustained  period  of  flowering  within  the  shrub  stratum  of 
this  type,  which  may  reflect  a  long  period  of  available  moisture. 

Forbs  characteristic  of  the  summer  growth  included  Canada  violet  (Viola 
canadensis),  mountain  thermopsis  (Thermopsis  montana),  sweet  root  (Osmorhiza 
depauperata),  and  northern  bedstraw  (Galium  boreal e).  Elk  sedge  achieves  its 
highest  cover  values  in  the  fall  (6%)  while  most  of  the  forb  species  become 
reduced  in  total  cover.  Low  goldenrod  (Solidago  multiradiata)  did  not  account 
for  a  large  portion  of  the  total  cover  (2%  in  July  and  1%  in  September)  but 
is  strikingly  noticeable  in  aspen  stands  of  the  study  area  because  of  its 
height. 

The  margins  of  the  aspen  stands  were  relatively  open  and  grazed  by  livestock. 
The  interior  of  the  stands  were  steep  and  tangled  by  shrubs  and  fallen  trees 
with  no  indication  of  livestock  grazing. 

2.3.1.4.8.2  Douglas-fir  -  The  Douglas-fir  type  is  characterized  by  the 
constant  presence  of  Douglas-fir,  and  a  dense  and  diverse  shrub  stratum.  The 
herbaceous  stratum  is  dominated  by  elk  sedge.  The  Douglas-fir  type  is 

2.3-52 


restricted  to  higher  elevations  in  the  study  area  near  the  summit  of 
Cathedral  Bluffs,  occurring  on  steep  north  and  east-facing  slopes.  Douglas- 
fir  dominates  the  tree  stratum,  providing  nearly  100%  relative  cover,  and 
occurs  at  densities  of  approximately  500  individuals  per  hectare.  Uniform 
distribution  of  trees  in  the  mature  size  class,  and  a  very   large  percentage 
of  all  trees  occurring  in  the  smallest  size  class,  indicate  that  Douglas-fir 
is  actively  reproducing,  but  also  has  a  high  seedling  mortality. 

The  shrub  stratum  in  the  Douglas-fir  type  consists  of  two  layers.  The  upper 
layer  is  dominated  by  Utah  serviceberry,  which  occurs  in  large  clones,  and 
ranges  in  height  to  3  m.  The  lower  layer  is  dominated  by  mountain  snowberry, 
which  occurs  at  high  densities  and  is  usually  less  than  1  m  in  height.  To- 
gether, the  two  species  provide  42%  of  the  total  cover,  and  46%  of  the  total 
density.  Both  species  were  leafing  out  in  May-June  of  1975,  and  snowberry 
was  flowering  and  serviceberry  was  forming  fruits  in  July,  1975.  Both 
species  were  recorded  as  vegetative  in  September,  1975. 

Herbaceous  species  diversity  and  total  cover  is  lower  than  in  aspen  stands 
at  comparable  elevations,  indicating  that  Douglas-fir  may  exert  a  greater 
limiting  influence  on  the  herbaceous  stratum  than  aspen.  Elk  sedge  was  the 
dominant  species  during  all  sampling  periods,  providing  relatively  constant 
cover  of  approximately  10%  throughout  the  year.  Maximum  cover  and  species 
diversity  occurred  during  July,  when  23  species  provided  23%  total  cover. 
Approximately  80%  of  the  same  species  were  present  during  sequential  sampling 
periods.  The  dominant  species,  elk  sedge,  flowers  in  late  spring  shortly 
after  snowmelt. 

2.3.1.4.8.3  Mixed  Brush  -  The  mixed  brush  type  is  characterized  by  the 

tall  shrub  life  form  of  three  species,  Gambel  oak,  Utah  serviceberry,  and  true 

mountain  mahogany.  The  type  occurs  over  an  elevational  range  of  7,150  ft  to 

8,600  ft.  The  type  occurs  on  a  wide  range  of  slopes  from  steep  to  gentle, 

and  at  all  slope  aspects.  The  best  shrub  development  occurs  on  the  steep  north 

and  east-facing  slopes  within  the  type.  The  soils  associated  with  this  type 

are  shallow  to  moderately  deep,  well-drained  sandy  loams. 


2.3-53 


The  mixed  brush  type  intergrades  with  the  aspen  and  Douglas-fir  types  on  a 

steep  slopes  at  the  upper  elevations,  and  on  the  more  gentle  upland  slopes 
and  ridges  it  intergrades  with  the  sagebrush  type.  At  the  lower  elevations 
the  mixed  brush  type  gradually  intergrades  with  the  sagebrush  type  or  may 
exist  as  islands  on  steep  north-facing  slopes  within  the  pinyon-juniper  type. 

The  shrub  stratum  shows  a  wide  range  of  diversity  with  up  to  20  species,  and 
is  divided  into  a  tall  shrub  layer  dominated  by  Utah  serviceberry  (52%  relative 
cover)  and  a  low  shrub  layer  dominated  by  big  sagebrush  or  mountain  snowberry. 
Gambel  oak  increases  in  importance  in  the  wetter  stands  and  true  mountain 
mahogany  increases  in  importance  on  drier  slopes  or  shale  outcroppings. 

Phenology  data  indicate  that  the  dominant  shrub  species,  Utah  serviceberry  and 
Gambel  oak,  flower  during  the  spring,  snowberry  flowers  during  mid-summer,  and 
composite  species  such  as  big  sagebrush  and  rabbitbrush  (Chrysothamnus  sp.) 
flower  in  the  fall . 

In  the  spring,  elk  sedge  was  the  only  dominant  species,  providing  over  2%  cover    4 
out  of  the  total  cover  of  5%.  Total  cover  increased  to  11%  in  July,  and  declined 
to  8%  in  September,  1975.  In  September  1975,  elk  sedge  was  the  only  species 
contributing  over  1%  cover. 

The  mixed  brush  type  is  represented  by  two  plant  associations  in  the  study  area. 
The  Utah  serviceberry-Gambel  oak  association  is  distinguished  by  the  presence 
of  Gambel  oak  and  a  dense  shrub  stratum.  Ordination  of  transects  sampled  in 
this  association  by  elevation  and  slope  (Figure  2.3-2)  indicates  the  narrow 
elevational  range  of  this  association,  and  its  restriction  to  cool,  steep 
slopes.  Ferchau  (1973)  and  Vories  (1974)  observed  that  Gambel  oak  is 
susceptible  to  late  frosts  and  infrequent  in  its  production  of  viable  acorns 
in  the  study  area.  Gambel  oak  grows  best  in  areas  with  considerable 
available  water,  intermediate  temperatures,  and  moderate  light  (Christensen, 
1949).  It  cannot  tolerate  intense  grazing,  strong  winds,  ^jery  warm  or  cold 
mean  annual  temperatures,  or  deep  shade.  It  has  a  wide  range  of  tolerance  to 
soil  types. 

♦ 
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The  clonal  nature  of  both  Utah  serviceberry  and  Gambel  oak  as  well  as  their 
dense  cover  (39%  and  13%  cover,  respectively)  produces  an  almost  impenetrable 
thicket.  Mountain  snowberry  is  found  in  abundance  in  the  openings  between 
the  taller  shrubs  and  beneath  serviceberry  plants.  Common  black  chokecherry 
and  Saskatoon  serviceberry  are  found  in  the  wettest  stands  within  the  asso- 
ciation. Big  sagebrush  (8%  cover)  is  found  commonly  in  more  open  stands  and 
near  the  edges  of  the  stands. 

The  herbaceous  stratum  is  relatively  well -developed  (maximum  of  26%  cover), 
and  is  dominated  by  elk  sedge. 

The  second  mixed  shrub  association  is  the  Utah  serviceberry-mountain  snowberry 
association.  This  association  is  distinguished  by  dispersed,  large  Utah 
serviceberry  plants  (26%  cover)  interspersed  by  mountain  snowberry  (12%  cover), 
It  is  found  on  dry,  low  elevation  slopes  within  the  mixed  brush  type. 
Elevations  average  approximately  92  m  (300  ft)  less  than  elevations  for  the 
previous  mixed  brush  association  (Figure  2.3-1).  The  elevational  ranges  of 
the  two  associations  nearly  overlap  in  the  study  area.  This  association 
occurred  on  gentle  slopes  and  at  all  slope  aspects,  although  it  was  pre- 
dominantly encountered  on  north  and  east-facing  slopes. 

Big  sagebrush  (8%  cover)  is  common  in  the  openings  among  the  large  Utah 
serviceberry  plants.  True  mountain  mahogany  is  found  in.  the  driest  stands, 
usually  on  shale  outcroppings.  Other  species  indicative  of  dry  sites  include 
horsebrush  (Tetradymia  canescens),  pinyon  pine,  Utah  juniper  and  prickly  pear 
(Opuntia  polyacantha) .  The  presence  of  pinyon  pine  and  Utah  juniper  in  the 
shrub  stratum,  in  addition  to  the  scarred  stumps  of  these  two  tree  species  in 
some  of  the  stands  of  this  association,  indicates  successional  relationships 
and  competition  between  shrub  species  and  pinyon  and  juniper. 

The  herbaceous  layer  is  characterized  largely  by  drought-resistant  grasses 
and  forbs.  The  plants  tend  to  be  well  spaced  with  no  clearly  dominant  or 
constant  species.  Five  species  showed  greaterthan  1%  cover:  needle  and 
thread  (Stipa  comata) ,  sulfur  eriogonum  (Eriogonum  umbel  latum),  sandberg 
bluegrass  (Poa  sandbergii ) ,  Nuttal's  goldenweed  (Haplopappus  nuttallii), 
and  Indian  ricegrass  (Oryzopsis  hymenoides). 
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2.3.1.4.8.4  Pinyon-Juniper  -  The  most  extensive  vegetation  type  in  the  $ 

Piceance  Basin  and  the  study  area  is  dominated  by  pinyon  pine  and  Utah  juniper. 

In  the  Piceance  Basin  in  the  pinyon-juniper  type  is  completely  overlapped  in 

elevation  range  (6,100  to  7,875  ft)  by  the  sagebrush  type  (5,975  to  8,800  ft) 

(Vories,  1974).  In  the  study  area,  the  pinyon-juniper  type  was  sampled  over 

an  elevational  range  of  6,500  to  7,660  ft. 

Pinyon-juniper  and  sagebrush  are  segregated  by  the  differing  abilities  of  the 
dominant  species  to  compete  with  each  other  under  differing  soil  conditions. 
Sagebrush  occupies  the  valleys,  mesas,  or  gentle  slopes  where  fine-textured, 
deep  soils  are  prevalent.  Pinyon-juniper  occupies  the  ridges,  canyons,  or 
steep  slopes  where  coarse  rocky  soils  predominate.  On  soils  intermediate  in 
texture  and  depth  there  is  a  great  deal  of  competition  between  sagebrush, 
pinyon  pine,  and  juniper.  The  pinyon-juniper  type  also  interacts  with  the 
mixed  brush  type,  which  occupies  slopes  where  snow  accumulates  in  winter 
within  the  elevation  range  of  the  pinyon-juniper  type  (Woodbury,  1947). 

Within  boundaries  extending  one  mile  from  the  Tract  C-a  border,  75%  of  the         | 
pinyon-juniper  transects  sampled  during  1975  occupy  shallow,  well-drained  soils 
formed  from  sandstone  on  steep  to  gentle  upland  slopes  and  ridges.  Thirteen 
percent  of  the  transects  occurred  on  steep  rock  outcrop  areas  on  south-facing 
slopes  along  major  drainages.  Eight  percent  of  the  transects  occurred  on 
soils  originating  from  calcareous  sandstone,  and  4%  occurred  on  moderately 
deep,  well-drained  soils  formed  from  sandstone  and  windblown  materials.  The 
pinyon-juniper  type  was  found  on  all  slope  aspects  and  showed  no  significant 
preference  for  any  particular  aspect. 

The  tree  canopy  of  pinyon  and  Utah  juniper  in  the  study  area  is  usually  very 
open  (21%  total  cover),  with  the  individual  trees  well  spaced  (250  individuals/ 
ha).  The  density  of  individual  stands  has  been  observed  by  Woodbury  (1947)  to 
increase  with  the  increased  available  moisture  at  higher  elevations.  Woodbury 
also  noted  the  tendency  for  juniper  to  be  more  prevalent  on  drier  sites  at 
lower  elevations  and  pinyon  to  be  more  prevalent  on  wetter  sites  at  higher 
elevations.  The  higher  basal  area  for  Utah  juniper  (23  m  /ha)  versus  that  for 
pinyon  (14  m2/ha)  indicates  the  generally  larger  trunk  size  and  probable  greater    f 
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age  of  Utah  juniper  on  the  study  area.  It  was  shown  by  Vories  (1974)  that 
Utah  juniper  has  a  higher  average  age  than  pinyon  within  any  given  size  class 
for  the  Piceance  Basin. 

Ordination  of  shrub  and  tree  cover  for  the  pinyon-juniper  type  against  elevation 
indicates  that  the  species  and  stratum  components  show  a  pattern  often  expressed 
in  other  studies.  In  a  study  of  the  synecology  of  the  pinyon-juniper  type,  in 
the  Great  Basin  and  Colorado  Plateau,  West  et  al.  (1975)  found  that  tree  cover 
of  these  two  species  increased  to  a  maximum  at  about  2,200  m  (approximately 
7,260  ft)  elevation,  and  then  declined  above  this  point.  Maximum  tree  cover 
in  the  study  area  fell  yery   near  this  value.  Shrub  stratum  cover  showed  an 
inverse  pattern,  providing  greatest  cover  at  the  lower  and  higher  extremes  of 
the  range  of  the  two  dominant  tree  species.  West  et  al .  (1975)  found  that 
big  sagebrush  increases  in  cover  at  the  elevational  extremes  of  the  pinyon- 
juniper  type,  as  indicated  by  the  range  of  the  pinyon-juniper/sagebrush  asso- 
ciation in  this  study. 

The  shrub  stratum  is  diverse  (17  species)  but  maintains  a  low  average  cover 
(11%).  The  shrub  cover  has  been  noted  to  increase  with  increasing  available 
moisture  and  the  removal  of  the  tree  canopy  by  fire  or  chaining.  As  indicated 
above,  the  shrub  cover  decreases  with  the  increasing  maturity  of  the  tree 
species  and  reduction  of  available  moisture  by  erosion.  The  most  constant 
shrub  within  the  type  is  big  sagebrush.  Seedlings  and  saplings  of  pinyon 
are  common  in  the  shrub  stratum.  Utah  serviceberry  is  moderately  frequent 
(40%)  in  the  type  and  maintains  a  comparatively  high  cover  (40%). 

The  herbaceous  stratum  is  characterized  by  a  high  diversity  (66  species), low 
total  cover  (2-6%)  and  the  predominance  of  three  grass  species,  slender  wheat- 
grass  (Agropyron  trachycaulum) ,  Sandberg  bluegrass  (Poa  sandbergii)  and 
Indian  ricegrass  (Oryzopsis  hymenoides).  Seasonal  changes  in  cover  are 
minimal  and  range  from  2%  in  May-June  to  6%  in  July,  to  4%  in  September.  No 
species  contributed  more  than  0.5%  cover  in  May-June.  Three  species, 
Agropyron  trachycaulum,  Poa  sandbergii ,  and  Oryzopsis  hymenoides,  contributed 
over  0.5%  cover  in  July,  while  only  Agropyron  trachycaulum  and  Poa  sandbergii 
contributed  over  0.5%  cover  in  September.  The  lack  of  herbaceous  cover  can  be 
the  result  of  several  factors.  The  ability  of  pinyon  and  juniper  litter  to 
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inhibit  germination  (Jameson,  1961,  1966)  is  a  partial  explanation  for  the  A 

decrease  in  understory  cover  and  diversity  with  the  increasing  age  of  a  stand. 
The  shade  from  the  tree  canopy  is  not  usually  effective  in  limiting  understory 
development  because  of  the  limited  canopy  cover  and  the  availability  of  re- 
flected light  (Shi rely,  1945).  Shade  from  the  tree  canopy  may  be  beneficial 
to  some  species  by  reducing  evaporation  rates  (Jameson,  1966).  This  was  noted 
in  the  study  area  for  Fremont  goosefoot  (Chenopodium  fremontii )  and  several 
moss  species.  Competition  for  available  moisture  is  thought  to  be  more 
important  in  the  distribution  of  understory  species  (Johnson,  1962;  Arnold, 
1964)  than  any  other  single  factor  in  the  pi nyon- juniper  type. 

Three  recognizable  associations  were  distinguished  for  the  study  area  pinyon- 
juniper  type.  They  are  the  pinyon  pine-Utah  juniper-mixed  brush  association, 
the  pinyon  pine-Utah  juniper-big  sagebrush  association,  and  the  pinyon  pine- 
Utah  juniper-woodland  association. 

The  pinyon  pine-Utah  juniper-mixed  brush  association  has  the  highest  average 
elevation  of  the  three  associations  (7,140  ft).  It  is  found  primarily  on  ♦ 

cooler  north  and  east-facing,  relatively  steep  (averaging  11°)  slopes.  The 
total  tree  cover  for  this  association  is  lower  than  the  average  for  the  pinyon- 
juniper  type  as  a  whole  (15  versus  21%).  The  high  ratios  of  pinyon  cover  (11%), 
density  (115  individuals/ha)  and  basal  area  (17  m2/ha)  to  juniper  cover  (4%), 
density  (58  individuals/ha)  and  basal  area  (6  m2/ha)  may  be  indicative  of  the 
relatively  high  moisture  availability  within  this  association. 

The  shrub  stratum  within  this  association  has  the  greatest  cover  (20%)  and 
density  (5,867  individuals/ha)  of  any  of  the  three  associations.  The  most 
abundant  shrub  species  are  those  typical  of  the  mixed  brush  type,  Utah  service- 
berry  (8%  cover),  big  sagebrush  (7%  cover),  bitterbrush  (1%  cover)  and  true 
mountain  mahogany  (1%  cover).  Young  pinyon  plants  are  also  frequent  (90% 
frequency)  in  the  shrub  stratum. 

The  herbaceous  stratum  is  not  well  developed  and  only  supports  21  species 

within  a  total  cover  of  4%.  Slender  wheatgrass  was  the  only  species  with  more 

than  1%  cover.  I 
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The  pinyon  pine-Utah  juniper-big  sagebrush  association  occurred  at  the  lowest 

average  elevation  (6,310  ft)  within  the  type.  It  is  generally  found  on  gentle 

upland  slopes  and  ridges  and  shows  no  preference  for  a  particular  slope  aspect. 

The  comparatively  high  cover  (11%),  density  (181  individuals/ha),  and  basal 

p 
area  (21  m  /ha)  of  Utah  juniper  over  the  cover  (9%),  density  (119  individuals/ 

o 
ha),  and  basal  area  (4  m  /ha)  of  pinyon  may  be  indicative  of  the  relatively  dry 

conditions  that  prevail  at  these  sites. 

The  shrub  stratum  is  dominated  by  big  sagebrush  with  7%  cover.  The  remaining 
13  shrub  species  contributed  only  2%  of  the  total  9%  shrub  cover  and  none  of 
these  species  contributed  more  than  1%  cover.  The  herbaceous  stratum  is  the 
best  developed  of  the  three  associations  with  8%  total  cover.  The  six  species 
with  the  greatest  cover  are  all  grasses  typical  of  fairly  dry  sites,  slender 
wheatgrass,  prairie  junegrass  (Koeleria  gracilis),  needle  and  thread,  western 
wheatgrass  (Agropyron  smith i i ) ,  sandberg  bluegrass,  and  Indian  ricegrass. 

The  pinyon  pine-Utah  juniper  woodland  association  represents  the  most  mature 
stage  of  the  pinyon-juniper  type. 

This  association's  average  elevation  (6,900  ft)  lies  near  the  average  elevation 

for  the  pinyon-juniper  (6,940  ft).  This  association  shows  no  preference  for 

any  particular  slope  aspect  and  is  usually  located  on  gentle  (7  )  upland  slopes 

2 
and  ridges.  The  slightly  higher  cover  (14%)  and  basal  area  (39  m  /ha)  of 

2 
pinyon  as  compared  to  the  cover  (13%)  and  basal  area  (21  m  /ha)  of  Utah  juniper 

appear  to  agree  with  Woodbury's  (1947)  suggestion  that  pinyon  tends  to  replace 

juniper  in  mature  stands.  The  high  total  cover  (27%)  and  basal  area  (60  m  /ha) 

of  the  tree  stratum  for  this  association  is  indicative  of  the  relatively  large 

size  of  the  trees.  The  low  total  cover  of  the  shrub  (3%)  and  herbaceous  (4%) 

strata  is  indicative  of  the  monopolization  of  the  habitat  by  the  tree  species 

despite  the  moderate  tree  canopy  cover.  No  shrub  species  provided  greater  than 

1%  cover  and  only  one  herbaceous  species  (Sandberg  bluegrass)  exhibited  more 

than  1%  cover. 
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2.3.1.4.8.5  Sagebrush  -  The  sagebrush  type  on  the  study  area  is 
characterized  by  the  constant  presence,  high  cover,  and  high  density  of  big 
sagebrush  in  the  shrub  stratum  and  by  a  herbaceous  stratum  with  high  species 
diversity,  but  generally  low  cover.  The  sagebrush  type  occurs  over  a  wider 
elevational  (6,420-8,580  ft)  range  than  any  other  type  found  on  the  study 
area  (Figure  2.3-1),  and  generally  occurs  on  gentle  slopes.  The  sagebrush 
type  occurred  on  deep  alluvial  soils  in  valley  bottoms  (Glendive  series),  on 
mixtures  of  moderately  deep  aeolian  and  residual  soils  (Rentsac  and  Piceance 
series),  and  on  gently  sloping  upland  (Yamac  series)  and  shallow  residual 
soils  of  the  Rentsac  series,  located  primarily  on  uplands  and  valley  side- 
slopes. 

On  the  study  area  the  sagebrush  type  intergrades  with  the  pinyon-juniper  type 
at  lower  elevations  along  drainages,  and  on  uplands  along  the  ridges  above 
the  major  drainages.  Boundaries  between  sagebrush  and  pinyon-juniper  types  are 
frequently  yery   distinct  along  transitions  between  alluvial  bottomland  sagebrush 
stands  and  pinyon-juniper  stands  occurring  on  steep  shale  outcrops.  Transi- 
tions are  often  very  gradual  between  the  two  types  in  areas  where  soil  depth 
does  not  vary  sharply.  Big  sagebrush  is  a  frequent  component  of  the  understory 
in  the  pinyon-juniper  type,  and  decreases  in  abundance  with  increasing  density 
and  cover  of  pinyon  and  Utah  juniper.  The  sagebrush  type  also  intergrades 
gradually  with  the  mixed  brush  type  on  gentle  upland  slopes.  Cover  of  Utah 
serviceberry  increases  with  increasing  elevation,  and  with  transitions  to 
cooler  slope  aspects. 

The  shrub  stratum  in  this  type  contributes  an  average  cover  of  30%,  and  average 
densities  of  greater  than  13,000  individuals/ha  over  the  study  area.  Although 
17  shrub  species  were  encountered  in  this  type,  Artemisia  tridentata  generally 
provided  75%  of  the  total  cover,  and  60%  of  the  total  density  in  the  transects 
sampled.  Frequent  associates  in  the  sagebrush  type  are  green  rabbi tbrush 
(Chrysothamnus  viscidiflorus)  and  Utah  serviceberry.  Phenology  of  common 
shrub  species  is  divided  between  fall-blooming  composite  species  (big  sage- 
brush and  green  rabbitbrush),  and  spring  and  early  summer-flowering  species 
(Utah  serviceberry  and  mountain  snowberry). 
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The  herbaceous  stratum  in  this  type  contributes  cover  ranging  from  less  than 
10%  during  May-June  to  a  maximum  of  17%  during  July.  The  herbaceous  stratum 
is  characterized  by  a  large  number  of  species  (100)  which  are  heterogeneously 
distributed,  without  strong  dominance  by  any  one  species.  This  heterogeneity 
reflects  the  wide  elevational  range  of  the  type,  which  includes  a  number  of 
microclimates  within  its  boundaries.  The  dominant  species  over  the  type  for 
all  sampling  periods,  bluegrasses,  ranged  in  cover  from  1%  in  May-June  1975 
to  nearly  2%  in  July.  There  is  a  high  persistence  of  species,  with  approximately 
70%  of  all  species  shared  in  common  between  sequential  sampling  periods. 
Flowering  of  herbaceous  species  occurs  primarily  in  early  to  late  spring,  when 
highest  soil  moisture  levels  are  present.  Almost  no  species  were  reproductively 
active  during  September,  indicating  high  moisture  stress  near  the  soil  surface 
in  late  summer.  By  contrast,  big  sagebrush  and  rabbitbrush  were  flowering 
during  this  period. 

The  sagebrush  type  is  divided  into  four  major  associations,  the  upland  and 
bottomland  sagebrush,  rabbitbrush,  and  greasewood  associations.  The  rabbit- 
brush  and  greasewood  associations  are  discussed  in  separate  sections.  The 
sagebrush  associations  (upland  and  bottomland  sagebrush)  are  distinguished 
from  each  other  by  their  occurrence  on  different  soil  types  (alluvial  versus 
residual),  and  by  the  taller  stature  and  greater  density  and  cover  of  bottom- 
land sagebrush  stands.  Ordination  of  these  two  associations  against  elevation 
(Figures  2.3-8  and  9)  indicates  that  bottomland  sagebrush  has  a  restricted 
elevational  range  due  to  its  occurrence  at  the  bottom  of  drainages.  Upland 
sagebrush  has  a  much  wider  elevational  range,  occurring  from  nearly  level 
areas  on  lower  elevations  of  84  Mesa  up  to  high  elevation  east  slopes  just 
below  the  summit  of  Cathedral  Bluffs.  Cover  of  the  bottomland  sagebrush 
association  does  not  show  a  strong  response  to  increase  in  elevation.  Cover 
in  upland  sagebrush  transects  increased  slightly  with  elevation,  but  total 
cover  was  almost  always  less  than  cover  in  bottomland  associations,  regardless 
of  elevation.  These  cover  differences  probably  reflect  a  more  reliable  moisture 
supply  in  bottomland  sagebrush  stands.  Herbaceous  cover  increased  with 
elevation  in  the  upland  sagebrush  association,  but  remained  at  a  low  level 
on  all  bottomland  associations,  reflecting  either  substantial  competition 
from  the  shrubs,  or  intensive  grazing. 
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The  shrub  stratum  of  the  bottomland  sagebrush  association  contributed  a  total 
cover  of  43%,  and  a  total  density  of  18,880  individuals/ha.  Common  species 
were  big  sagebrush,  rubber  rabbitbrush  and  mountain  snowberry.  Five  percent 
cover  was  recorded  for  the  herbaceous  stratum  during  July.  Western  wheatgrass 
and  Great  Basin  wild  rye   (Elymus  cinereus)  were  the  dominant  herbaceous  species. 

The  shrub  stratum  of  the  upland  sagebrush  association  contributed  a  total 
cover  of  30%,  and  total  density  of  9,345  individuals/ha.  Other  frequent 
species  were  green  rabbitbrush,  Utah  serviceberry,  and  mountain  snowberry. 
Fifty-one  herbaceous  species  contributed  26%  total  cover  during  July,  1975. 
Tail  cup  lupine  and  sandberg  bluegrass  were  the  dominant  species  on  the  transects 
sampled. 

2.3.1.4.8.6  Greasewood  -  The  greasewood  association  occurs  as  small 

isolated  patches  within  the  bottomland  sagebrush  association.  It  is  frequently 

an  indicator  of  saline-sodic  soils  (Rickard,  1967),  and  occurs  on  deep,  well- 
drained  soils  formed  in  alluvial  deposits  which  usually  have  dependable  ground- 
water. It  shares  dominance  with  big  sagebrush  which  is  an  atypical  situation 
for  the  two  species.  It  is  unclear  whether  on  the  study  area  this  is  due  to 
disturbance  or  relative  soil  alkalinity. 

Phenological  data  indicate  that  greasewood  flowers  during  mid-summer,  forming 
seeds  during  late  summer  and  early  fall.  The  highest  density  of  sagebrush 
seedlings  in  greasewood  stands  indicate  that  greasewood  may  be  a  secondary 
successional  element  in  bottomland  sagebrush  stands  on  the  study  area. 

Seasonal  variation  in  the  herbaceous  stratum  shows  that  three  annuals,  annual 
stickseed  (Lappula  redowskii) ,  fremont  goosefoot,  and  pinnate  tanseymustard 
(Descurrainia  pinnata),  were  the  most  common  species  contributing  over  50%  of 
a  total  12%  cover  during  May-June  of  1975.  Western  wheatgrass  was  the  most 
common  perennial  species.  Stands  sampled  in  Yellow  Creek  have  been  seeded  to 
crested  wheatgrass  (Agropyron  desertorum). 

By  July  the  total  herbaceous  cover  had  increased  from  12%  cover  in  May -June  to 
29%  cover.  The  greatest  cover  was  again  attained  by  annual  species,  summer 

2.3-62 


cypress  (Kochia  iranica)  and  lambs  quarter  goosefoot  (Chenopodium  album). 
These  species  showed  a  tendency  to  be  clustered  together  by  their  high 
sociability  values.  Western  wheatgrass  was  the  most  common  perennial  species. 

Pehnological  data  indicate  that  most  herbaceous  species  flower  in  spring  when 
soil  moisture  is  high  after  snowmelt. 

2.3.1.4.8.7  Rabbitbrush  -  The  vegetation  association  sampled  in  the 
study  area  represents  a  successional  stage  in  the  bottomland  sagebrush 
association.  Most  of  the  stands  sampled  in  the  study  area  are  on  abandoned 
agricultural  lands  or  show  evidence  of  the  removal  of  big  sagebrush  by  burning, 
defoliation  or  mechanical  means.  Burning  of  rabbitbrush  normally  kills  it 
back  to  the  soil  surface  only,  and  then  it  sprouts  from  the  roots  and  increases 
in  density  by  seedling  establishment  (Daubenmire,  1975).  Rabbitbrush  has  been 
shown  to  dominate  and  periodically  reestablish  itself  for  at  least  15  years. 
Reduced  populations  of  rabbitbrush  persist  in  communities  where  dominant  big 
sagebrush  plants  are  40  to  50  years  old  (Young  and  Evans,  1974). 

In  the  study  area  the  elevational,  topographic,  and  edaphic  factors  are 
essentially  the  same  for  rabbitbrush  association  as  they  are  for  the  bottom- 
land sagebrush  association.  It  is  found  on  floodplains  and  low  terraces 
along  the  major  drainages  surrounded  by  the  sagebrush  type.  Rabbitbrush  is 
always  the  dominant  species  with  90  to  91%  relative  cover.  In  the  study  area, 
rabbitbrush  forms  flower  buds  during  mid-summer,  and  flower  in  late  summer 
and  early  fall . 

The  herbaceous  stratum  may  be  dominated  by  Great  Basin  wild  rye   (80%  relative 
cover),  which  can  completely  conceal  the  shrubs  by  mid-summer  by  attaining  a 
greater  height.  Young  stands  of  rabbitbrush  were  more  likely  to  have  a 
herbaceous  understory  of  annuals  such  as  Fremont  goosefoot. 

Herbaceous  species  were  found  flowering  during  May-June,  and  disseminating 
seeds  by  July.  Some  reproductive  activity  was  still  evident  in  September, 
unlike  the  majority  of  bottomland  sagebrush  and  greasewood  transects  sampled, 
where  nearly  all  species  were  vegetative,  dead,  or  dormant. 
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2.3.1.4.8.8  Bald  -  The  bald  type  is  characterized  by  the  absence  of 
developed  tree  and  shrub  strata,  and  a  diverse  herbaceous  cover  consisting  of 
perennial  forbs  and  grasses.  The  term  "bald"  is  derived  from  the  "heath  bald" 
communities  found  on  the  summits  of  some  peaks  in  the  Appalachian  Mountains 
(Whittaker,  1956).  Although  not  analagous  to  the  Appalachian  Balds,  the  term 
"bald"  adequately  describes  the  open  bare  slopes  surrounded  by  communities 
dominated  by  taller  shrubs  or  trees,  and  also  implies  a  harshness  which 
characterizes  those  windswept  areas  that  occur  along  the  summit  of  Cathedral 
Bluffs,  and  on  exposed  ridges  at  lower  elevations.  The  bald  type  ranges  in 
elevation  from  7230  to  8550  ft,  and  occurs  almost  exclusively  (80%)  on  west 
slope  aspects  facing  the  prevailing  wind.  Transects  were  sampled  primarily 

on  the  Rentsac  soil  series.  Field  observations  indicate  that  soils  were  fre- 
quently extremely  shallow  and  rocky. 

Shrub  species  occur  sparingly  on  the  bald  type  (1-5%  cover),  and  are  usually 
of  very  low  stature.  Utah  serviceberry  provided  the  most  cover,  but  was 
generally  restricted  to  more  protected  sites.  Low  stature  shrubs  characteristic 
of  this  type  were  green  rabbi tbrush  and  horsebrush. 

The  diverse  (60  species)  herbaceous  stratum  consists  of  low  grass  and  forb 
species  that  frequently  form  a  carpet-like  mat  that  assists  in  reducing 
dessication  by  strong  winds.  Total  cover  ranges  from  less  than  10%  in  May-June 
to  greater  than  20%  in  July.  Dominance  is  usually  shared  by  several  species. 
Species  contributing  greatest  cover  were  slender  wheatgrass,  prairie  junegrass, 
tufted  milkvetch  (Astragalus  spatulatus),  and  mat  penstemon  (Penstemon 
caespitosus).  Many  of  the  species  encountered  in  the  bald  type  were  also 
encountered  in  the  herbaceous  stratum  of  the  sagebrush  and  pinyon-juniper 
types,  indicating  a  compositional  continuity  with  these  communities. 

During  the  May-June,  1975  sampling  period,  nearly  all  species  were  in  a 
vegetative  state,  over  half  the  species  were  flowering  or  forming  seeds  in 
July,  and  nearly  all  species  declined  to  a  vegetative  state  in  September. 

2.3.1.4.8.9  Shadscale  -  The  shadscale  type  occurs  over  a  short 
elevational  range  (6,460-6,810  ft)  in  narrow  bands  on  steep,  generally  south- 
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facing  slopes  adjacent  to  major  drainages  within  the  study  area.  It  occurs  on 
rock  outcrops  or  very  shallow  soils  derived  from  sandstone  cliffs  or  platy 
siltstone  outcrops. 

Total  shrub  cover  is  low  (14  to  16%).  Shadscale  shares  dominance  with  three 
shrubs  from  the  sagebrush  type,  big  sagebrush,  green  rabbitbrush,  and  rubber 
rabbitbrush  {C.   nauseosus),  indicating  its  close  relationship  to  the  sagebrush 
type. 

Herbaceous  cover  was  extremely  low  in  May-June,  totaling  less  than  1%.  In 
July,  it  had  increased  in  total  cover  to  just  under  3%,  with  eriogonum  (Eriogonum 
lonchophyllum)  measuring  just  over  1%  cover.  In  September  the  cover  values 
changed  yery   little,  decreasing  in  total  cover  by  less  than  0.5%.  Indian 
ricegrass  showed  a  high  constancy  in  all  sampling  periods. 

2.3.1.4.8.10  Riparian  -  The  riparian  type  in  the  study  area  consists  of 
three  different  types  of  environments:  small  springs  in  open  alluvial  bottom- 
lands that  have  been  converted  to  pastureland  (e.g.,  Stake  Springs,  T2S  R99W 
S14)  occupied  by  common  pasture  weeds;  hillside  springs  and  seeps  along  the 
bottom  of  steep  draws  (e.g.,  Cottonwood  Spring,  T2S  R99W  S19)  which  are  not 
heavily  grazed  and  contain  several  unusual  species  for  the  Piceance  Basin;  and 
drainageways  of  intermittent  streams  that  contain  species  characteristic  of 
the  bottomland  sagebrush  association. 

Tree  species  were  not  frequent  in  this  type.  Aspen  appeared  on  one  transect 
sampled  at  a  high  elevation.  A  few  large  individuals  of  narrowleaf  cottonwood 
(Populus  angusti folia)  were  observed  at  Cottonwood  Spring. 

Dominants  in  the  shrub  stratum,  big  sagebrush  and  rubber  rabbitbrush  are  found 
along  the  drainageways  of  intermittent  streams.  In  a  few  isolated  areas 
(Cottonwood  Spring,  Duck  Creek),  more  characteristic  riparian  species  were 
found:  water  birch  (Betula  fontinalis),  willow  (Salix  exigua  and  Salix  interior), 
and  red  osier  dogwood  (Swida  sericea).  In  wet  pastures,  shrubs  are  largely 
absent  except  for  rubber  rabbitbrush,  which  occurs  around  the  fringes.  Total 
shrub  cover  for  the  type  ranges  from  a  low  of  2%  cover  on  disturbed  pasture 
sites  to  25%  cover  for  transects  sampled  in  hillside  springs  and  along  intermittent 
streams. 
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Permanent  herbaceous  quadrats  are  located  in  wet  pasture  sites.  As  a  result, 
the  high  total  cover  (50  to  80%)  reflects  the  very  moist  growing  conditions. 
Quackgrass  (Agropyron  repens) ,  Kentucky  bluegrass  (Poa  pratensis)  and  common 
dandelion  (Taraxacum  officinale)  were  common  constituents  of  wet  pastures. 
Several  unusual  herbaceous  species  were  collected  on  moist  sites  in  the 
vicinity  of  Cottonwood  Springs.  These  include  an  endemic  columbine  (Aguilegia 
barnebyi ),  and  alpine  pyrola  (Pyrola  asarifolia) ,  a  species  restricted  to  cool, 
damp  sites.  Fowl  mannagrass  (Glyceria  striata)  was  found  only  in  areas  of 
permanent  running  water. 

Phenology  of  several  species  occurring  in  pastureland  areas  could  not  be 
evaluated  because  of  heavy  grazing.  Species  in  streams ide  habitats  were 
frequently  found  to  be  flowering  and  forming  seeds  on  the  same  plant,  possibly 
indicating  a  longer  flowering  season  in  these  areas  with  greater  available 
moisture. 
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Figure   2.3-6. 

(3  Tree  cover 
|  |  Shrub  cover 


Cover  (m  per  hectare)  of  the  tree  and  shrub  strata  in 
transects  sampled  in  the  pi nyon- juniper-mixed  brush 
association  in  relation  to  elevation,  slope  aspect,  and 
slope  inclination  for  RBOSP. 

Note:  Presence  of  a  line  projecting  from  a  symbol 
indicates  a  slope  >5°  in  the  transects 
sampled.  Orientation  of  the  line  indicates 
slope  aspect. 
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Figure  2.3-7   .  Cover  (m  per  hectare)  of  the  tree  and  shrub  strata  in  transects 

sampled  in  the  pinyon-juniper-sagebrush  association  in  relation  to 
elevation,  slope  aspect,  and  slope  inclination  for  RBOSP. 


(2)  Tree  cover 
□  Shrub  cover 


Note:  Presence  of  a  line  projecting  from  a  symbol 
indicates  a  slope  >5°  in  the  transects 
sampled.  Orientation  of  the  line  indicates 
slope  aspect. 
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Table  2-3-1 


Species  of  plants  observed  to  date  in  the  vicinity  of 
Tract  C-a  for  RBOSP1 


Abbrev. 


Species 


Juos 

Pied 
Poan 

Potr 
Psme 


1/ 


TREES 

2.1  3/     4/ 

Juniperus  osteosperma  (Torr.)  Little;- (Pinaceae) ,-  Phan,— 

Utah  juniper,  (V)  5/ 

Pinus  edulis  Engelm. ;  (Pinaceae),  Phan,  pinyon  pine 

Populus  angusti folia  James;  (Salicaceae) ,  Phan,  narrowleaf 
cottonwood,  (V) 

Populus  tremuloides  Michx.;  (Salicaceae),  Phan,  quaking  aspen 

Pseudotsuga  menziesii  (Mirbel)  Franco;  (Pinaceae),  Phan, 
Douglas  fir 


Acgl 

AMELA 
Amal 

Amut 

Arfr 

Artr 

Atca 

Atco 


SHRUBS 

Acer  glabrum  Torr.;  (Aceraceae),  Phan,  Rocky  Mountain  maple, 
(V) 

Amelanchier  sp. 

Amelanchier  alnifolia  Nutt. ;  (Rosaceae),  Phan,  Saskatoon 
serviceberry,  (V) 

Amelanchier  utahensis  Koehne;  (Rosaceae),  Phan,  Utah 
s e r v i ceberry,  (V) 

Artemisia  frigida  Willd.;  (Compositae) ,  Cham,  fringed 
sagebrush,  (V) 

Artemisia  tridentata  Nutt.;  (Compositae),  Phan,  Cham,  big 
sagebrush,  (V) 

Atriplex  canescens  (Pursh)  Nutt.;  (Chenopodiaceae)  Cham, 
fourwing  saltbrush,  (V) 

Atriplex  conferti folia  (Torr.  &  Fremont)  S.  Wats.; 
(Chenopodiaceae),  Cham,  shadscale,  (V) 


Berber is  repens;  See  Mahonia  repens 
*  Footnotes  listed  at  end  of  species  list. 
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Table  2.3-1      (Continued) 


Abbrev.         Species 


SHRUBS 
(Cont.) 

Befo  Betula  fontinalis  Sarg.;  (Betulaceae) ,  Phan,  water  birch,  (V) 

Betula  occidental  is;  See  Betula  fontinalis 

Cema  Ceanothus  martini  M.E.  Jones;  (Rhamnaceae) ,  Cham,  Martin 

ceanothus,  (V) 

Cemo  Cercocarpus  montanus  Raf . ;  (Rosaceae),  Phan,  true  mountain 

mahogany,  (V) 

CHRYS  Chrysothamnus  sp. 

Chde  Chrysothamnus  depressus  Nutt.  (Compositae) ,  Cham,  dwarf 

rabbi'tbrush 

Chna  Chrysothamnus  nauseosus  (Pall.)  Britt,  in  Britt  &  Brown 

(Compositae),  Phan,  rubber  rabbi tbrusn,  ^v) 

Chvi  Chrysothamnus  viscidiflorus .  (Hook.)  Nutt,  (Compositae)  Cham, 

Douglas  rabbitbrush,  (V) 

Cornus  stolonifera;  See  Swi da  sericea 

Epvi  Ephedra  viridis  Coville;  (Ephedraceae) ,  Cham,  green  ephedra 

Eula  Eurotia  lanata  (Pursh)  Moquin;  (Chenopodiaceae) ,  Cham, 

common  winterfat,  (V) 

Gusa  Gutierrezia  sarothrae  (Pursh)  Britt.  &  Rusby;  (Compositae), 

Cham,  broom  snakeweed 

Hodu  Holodiscus  dumosus  (Nutt.)  Heller;  (Rosaceae),  Cham,  bush 

ocean-spray,  (V) 

Mare  Mahonia  repens  (Lindl.)  G.  Don;  (Berberidaceae) ,  Cham, 

creeping  barberry,  (V) 

Opfr  Opuntia  fragilis  (Nutt.)  Haw.;  (Cactaceae),  Succ,  brittle 

pricklypear 

Oppo  Opuntia  polyacantha  Haw.;  (Cactaceae),  Succ,  plains  pricklypear 
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Table  2.3-1     (Continued) 


Abbrev.         Species 


SHRUBS 
(Cont.) 

Pamy  Pachystima  myrsinites  (Pursh)  Raf . ;  (Celastraceae) ,  Cham, 

myrtle  pachystima,  (V) 

Puvim  Primus  virginiana  var.  melanocarpa  (A.  Nels.)  Sarg.; 

"TRosaceae),  Phan,  black  common  chokecherry 

Putr  Purshia  tridentata  (Pursh)  D.C.;  (Rosaceae),  Cham,  antelope 

bitterbrush,  (V) 

Quga  Quercus  gambelii  Nutt.;  (Fagaceae),  Phan,  Gambel  oak,  (V) 

RIBES  Ribes  sp. 

Riau  Ribes  aureum  Pursh;  (Saxifragaceae) ,  Cham,  golden  current, 

(V) 

Rice  Ribes  cereum  Doug! . ;  (Saxifragaceae),  Cham,  wax  current,  (V) 

Riin  Ribes  inerme  Rydb.;  (Saxifragaceae),  Cham,  whitestem  goose- 

berry, (V) 

ROSA  Rosa  sp. 

Rowo  Rosa  woods ii  Lindl . ;  (Rosaceae),  Cham,  Wood's  rose 

Saex  Salix  exigua  Nutt.;  (Salicaceae) ,  Cham,  willow,  (V) 

Sain  Salix  interior  Rowlee;  (Salicaceae),  Cham,  willow,  (V) 

Saco  Sambucus  coerulea  Raf.;  ( Capri foliaceae) ,  Cham,  blueberry 

elder,  (V) 

Save  Sarcobatus  vermiculatus  (Hook.)  Torr.;  (Chenopodiaceae) , 

Cham,  black  greasewood,  (V) 

Sosc  Sorbus  scopulina  Greene;  (Rosaceae),  Cham,  Greenes  mountain- 

ash,  (V) 

Swse  Swida  sericea  (L.)  Holub;  (Cornaceae),  Cham,  redosier 

dogwood,  (V) 
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Table  2.3-1 


(Continued) 


0 


Abbrev. 


Species 


Syor 
Teca 


SHRUBS 
(Cont.) 

Symphoricarpos  oreophilus  A.  Gray;  (Caprifoliaceae) ,  Cham, 
mountain  snowberry  (V) 

Tetradymia  canescens  D.C.;  (Compositae) ,  Cham,  gray 
horsebrush,  (V) 


Acla 

Agur 

AGOSE 
Agau 

Aggi 

Alte  2 

AMBRO 
Anse 

ANGEL 
Anam 

Anpi 

ANTEN 
Anmi 


HERBACEOUS  (NON-GRASSLIKE) 

Achillea  lanulosa  Nutt.;  (Compositae)  Hemi ,  western  yarrow, 
[NT  6/  (V) 

Agastache  urtici folia  Kuntze;  (Labiatae),  Hemi,  nettleleaf 
giant-hyssop,  (N)  (V) 

Agoseris  sp. 

Agoseris  aurantiaca  (Hook.)  Greene;  (Compositae)  Hemi, 
orange  agoseris,  (N)  (V) 

Agoseris  glauca  (Pursh)  Raf.;  (Compositae),  Hemi,  pale 
agoseris,  (N)  (V) 

Allium  textile  Nels.  &  Macbr.;  (Liliaceae),  Cryp,  textile 
onion,  (N)  (V) 

Ambrosia  sp.  (L.);  (Compositae)  Ther,  ragweed,  (N) 

Androsace  septentrional  is  L.;  (Primulaceae) ,  Ther,  rock- 
jasmine,  (N)  (V) 

Angelica  sp. 

Angelica  amp! a  A.  Nels;  (Umbel li ferae) ,  Hemi,  Angelica, 
(N)  TV) 

Angelica  pinnata  S.  Wats;  (Umbel li ferae) ,  Hemi,  small - 
leaf  angelica,  (N)  (V) 

Antennaria  sp. 

Antennaria  microphylla  Rydb.;  (Compositae),  dioecious,  Hemi, 
rose  pussytoes  (N)  (V) 
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Table  2.3-1 


(Continued) 


Abbrev, 


Species 


Anpu 

Anro 

Aqba 

Aqca 

ARAB  I 
Ardi  3 

Ardr 

Arfe  4 

Arfes 

ARENA 
Area 

Arfe 

ARTEM 

Ardr 

Arlu 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Antennaria  pulcherrima  (Hook.)  Green;  (Compositae),  dioecious, 
Henri ,  showy  pussytoes,  (N)  (V) 

Antennaria  rosea  Green;  ( Compos i tae) ,  dioecious,  Henri ,  rose 
pussytoes  (N)  (V) 

Aquilegia  barnebyi  Munz;  (Ranunculaceae) ,  Hemi ,  columbine, 
(Rare—endemic  to  Green  River  shale  deposits),  (N)  (V) 

Aquilegia  caerulea  James;  (Ranunculaceae),  Hemi,  Colorado 
columbine,  (Protected  by  Colorado  State  Law)  (N)  (V) 

Arab is  sp. 

Arabis  divaricarpa  A.  Nels.;  ( Cruci ferae ) ,  Hemi,  rockcress, 
00  (V) 

Arabis  drummondi  A.  Gray;  (Cruciferae) ,  Hemi,  Drummond 
rockcress,  (N)  (V) 

Arabis  fendleri  (Wats.)  Greene;  (Cruciferae),  Hemi,  Fendler 
rockcress,  (N)  (V) 

Arabis  fendleri  var.  spati folia  (Rydb.)  Rollins;  (Cruciferae), 
Hemi,  rockcress,  (N)  (V) 

Arenaria  sp. 

Arenaria  eastwoodiae  Rydb.;  (Caryophyllaceae) ,  Hemi ,  sandwort, 
WfWl 

Arenaria  fendleri  A.  Gray;  (Caryophyllaceae),  Hemi,  Fendler 
sandwort,  (N)  (V) 

Artemisia  sp. 

Artemisia  dracunculus  L.;  (Compositae) ,  Hemi,  Tarragon,  (N)  (V) 

Artemisia  ludoviciana  Nutt.;  (Compositae),  Hemi,  Louisiana 
sagebrush,  (N)  (V) 
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Table  2.3-1 


(Continued) 


Abbrev. 


Species 


Ascr 

ASTER 
Asar  6 
Asca  4 
ASTRA 
Asch 

Asdi 

Aslu 

Aspu 

Assp  3 

Aste  3 

Basa 

BORAG 
CALOC 
Canu 

Cagu 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Asclepias  cryptoceras  S.  Wats.;  (Asclepidaceae) ,  Hemi , 
milkweed,  (N)  (V) 

Aster  sp. 

Aster  arenosus  Blake;  (Compositae) ,  Hemi,  aster,  (N)  (V) 

Aster  campestris  Nutt.;  (Compositae),  Hemi,  aster,  (N)  (V) 

Astragalus  sp. 

Astragalus  chamaeleuce  A.  Gray;  (Leguminosae) ,  Hemi,  milk- 
vetch  ,~W7v] 

Astragalus  diversifolius  A.  Gray;  (Leguminosae),  Hemi,  milk- 
vetch  ,~TN)~nn 

Astragalus  lutosus  M.E.  Jones;  (Leguminosae),  Hemi,  milkvetch, 
(threatened  and  endangered—endemic  to  Green  River  shale 
deposits),  (N)  (V) 

Astragalus  purshii  Doug! .  ex.  Hook;  (Leguminosae),  Hemi, 
Pursh  locoweed,  (N)  (V) 

Astragalus  spatulatus  Sheld.;  (Leguminosae),  Hemi,  tufted 
milkvetch,  (N)  (V) 

Astragalus  tenellus  Pursh;  (Leguminosae),  Hemi,  loose  flower 
milkvetch,  (N)  (V) 

Balsamorhiza  sagittata  (Pursh)  Nutt.;  (Compositae),  Hemi, 
arrowleaf  balsam  root,  (N)  (V) 

Boraginaceae 

Calochortus  sp. 

Calochortus  nuttallii  Torr.;  (Liliaceae),  Cryp,  segolily 
man" posa,  (N)  (V) 

Calochortus  gunnisonii  S.  Wats.;  (Liliaceae),  Cryp,  (N) 


2.3-82 


Table  2.3-1 


Continued) 


Abbrev. 


Species 


Cabu 

Cach  3 

Cali 

CHAEN 
Chdo 

CHENO 
Chal 

Chfr  2 


Chgi 

Chle 

Chte 

CIRSI 
Ciar  2 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Capsella  bursa-pastoris  (L.)  Medic;  (Cruciferae) ,  Ther, 
shepherds-purse,  (I ) 

Castilleja  chromosa  A.  Nels.;  (Scrophulariaceae) ,  Hemi , 
Indian  paintbrush,  (N)  (V) 

Castilleja  linariaefolia  Benth  in  D.C.;  (Scrophulariaceae), 
Hemi,  Wyoming  painted  cup  (N)  (V) 

Chaenactis  sp. 

Chaenactis  douglasii  (Hook)  Hook  &  Arn.;  (Compositae) ,  Hemi, 
Douglas  chaenactis,  (N)  (V) 

Chenopodium  sp. 

Chenopodium  album  L.;  (Chenopodiaceae) ,  Ther,  1  ambsquarter 
goosefoot,  (I)  (V) 

Chenopodium  fremontii  S.  Wats.;  (Chenopodiaceae),  Ther, 
Fremont  goosefoot,  (N)  (V) 

Chenopodium  gigantospermum;  See  Chenopodium  hybridum 

Chenopodium  hybridum  (L.);  (Chenopodiaceae),  Ther,  mapleleaf 
goosefoot,  (origin  uncertain),  (V) 

Chenopodium  leptophyllum  Nutt.;  (Chenopodiaceae),  Ther, 
slimleaf  goosefoot,  (N)  (V) 

Chorispora  tenella  D.C.;  (Cruciferae),  Ther,  chorispora, 

OTTvl 

Cirsium  sp. 

Cirsium  arvense  (L.)  Scop.;  (Compositae),  Hemi,  Canada 
thistle,  0)  (V) 

Cirsium  lanceolatum;  See  Cirsium  vulaare 


2.3-83 


Table  2.3-1 


(Continued) 


Abbrev. 


Species 


Ciun 

Civu 

Clco 

CI  hi 

Clps 

Copa  2 

Coli 

Copa 

COMPO 
Coau 

CREPI 
Crac 

Croc 

CRUCI 
CRYPT 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Cirsium  undulatum  (Nutt.)  Spreng.;  (Compositae) ,  Hemi , 
wavyleaf  thistle,  (N)  (V) 

Cirsium  vulgare  (Savi)  Tenore;  (Compositae),  Hemi,  bull 
thistle,  (I)  (V) 

Clematis  columbiana  (Nutt)  T.&  G.;  (Ranunculaceae) ,  Hemi, 

w 

Clematis  hirsutissima  Pursh;  (Ranunculaceae),  Hemi,  Douglas 
clematis,  (N)  (V) 

Clematis  pseudoalpina  (Kuntze)  A.  Nels.  in  Coult.  &  Nels; 
(Ranunculaceae),  Hemi,  (N)  (V) 

Collinsia  parvi flora  Doug! .  inLindl.;  (Scrophulariaceae) , 
Ther,  little  flower  collinsia,  (N)  (V) 

Collomia  linearis  Nutt.;  (Polemoniaceae) ,  Ther,  slenderleaf 
collomia,  (N)  (V) 

Comandra  umbel  lata  ssp.  pallida  (A.  DC.)  Piehl;  (Santalaceae) , 
Hemi,  bastard  toadflax,  (N)  (V) 

Compositae 

Corydalis  aurea  Willd. ;  (Fumariaceae) ,  Ther,  golden  corydalis, 
(N)  (VI 

Crepis  sp. 

Crepis  acuminata  Nutt.;  (Compositae),  Hemi,  tapertip 
hawksbeard,  (N)  (V) 

Crepis  occidentalis  Nutt.;  (Compositae),  Hemi,  western 
hawksbeard,  (N)  (V) 

Cruci ferae 

Cryptantha  sp. 


2.3-84 


♦    Table  .  2.3-1    (Continued) 


Abbrev. 


Species 


Crse 

CYMOP 
Cyac 

Cyfe 

DELPH 
Dene 

DESCU 
Depi 

Deri 

Epad 

EQUIS 
Eqla 

ERIGE 
Erea 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Cryptantha  sericea  (A.  Gray)  Payson;  (Boraginaceae) ,  Hemi , 
(N)  (V] 

Cymopterus  sp. 

Cymopterus  acaulis  (Pursh)  Raf . ;  ( Umbel! i ferae ) ,  Cryp, 
(N)  (fl 

Cymopterus  fendleri  A.  Gray;  (Umbel  1 iferae) ,  Cryp,  Chimaya, 
(N)  (V] 

Delphinium  sp. 

Delphinium  nelsonii  Green;  (Ranunculaceae) ,  Hemi,  Menzies 
larkspur,  (N)  (V) 

Descurainia  sp. 

Descurainia  pinnata  (Malt.)  Britt;  (Cruciferae) ,  Ther, 
pinnate  tanseymustard,  (N) 

Descurainia  richardsonii  (Sweet)  O.E.  Schulz;  (Cruciferae), 
Ther,  Richardson  tanseymustard,  (N)  (V) 

Epilobium  adenocaulon  Hausskn.;  (Onograceae) ,  Hemi,  sticky 
wi 1 1 owweed,  (N)  (V) 

Equisetum  sp. 

Equisetum  laevigatum  A.  Br.;  (Equisetaceae) ,  Cryp,  smooth 
horsetail,  (N)  (V) 

Erigeron  sp. 

Erigeron  eatonii  A.  Gray;  (Compositae) ,  Hemi,  Eaton 
fleabane,  (N)  (V) 


2.3-8 


Table  2.3-1     (Continued) 


Abbrev. 


Species 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 


Erpu  2 

Ersp 

ERIOG 
Eral 

Ervi 

Erlo 

Erov 

Erum 

Erar  6 

EUPHO 
Eufe 

Euro 

FRAGA 
Frsp 

Frat 


Erigeron  pumilus  Nutt.;  (Compositae) ,  Hemi ,  low  fleabane, 

(n)  wr~ 

Erigeron  speciosus  (Lindl.)  DC;  (Compositae),  Hemi,  Oregon 
fleabane 

Eriogonum  sp. 

Eriogonum  alatum  Torr.;  (Polygonaceae) ,  Hemi,  wing  eriogonum, 
(NT  W 

Eriogonum  den sum  Greene;  (Polygonaceae),  Hemi,  broom  eriogonum, 
(N)  (VI 

Eriogonum  lonchophyllum  T.  &  G. ;  (Polygonaceae),  Hemi, 


er 


urn  lonchophyi  lunr 
iogonum,  (N)  (V) 


Eriogonum  oval i folium  Nutt.;  (Polygonaceae),  Hemi,  cushion 
eriogonum,  (N)  (V) 

Eriogonum  umbellatum  Nutt.;  (Polygonaceae),  Hemi,  sulfur 
eriogonum,  (N)  (V) 

Erysimum  asperum  (Nutt.)  DC;  (Polygonaceae),  Hemi,  plains 
erysimum,  (N)  (V) 

Euphorbia  sp. 

Euphorbia  fendleri  T.  &  G.;  (Euphorbiaceae) ,  Hemi,  Fendler 
euphorbia,  (N)  (V) 

Euphorbia  robusta  (Engelm.)  Small;  (Euphorbiaceae),  Hemi, 
robust  euphorbia,  (N)  (V) 

Fragaria  sp. 

Frasera  speciosa  Douglas;  (Gentianaceae) ,  Hemi,  showy 
frasera,  (N)  (V) 

Fri till  aria  atropurpurea  Nutt.;  (Liliaceae),  Cryp,  purplespot 
fri till  aria,  (N)  TV) 


2.3-86 


Table   2.3-1 


(Continued) 


Abbrev, 


Species 


Gabo 
Geri 


Gymu 

Hafl 

HAPLO 
Haac 

Hanu 

HEDYS 
Hebo 

Heun 

Hela 

Hepa 

Hyfi 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Galium  boreal e  L.;  (Rubiaceae),  Hemi ,  northern  bedstraw, 
CN)  (V) 

Geranium  richardsonii  Fisch.  &Trautv.;  (Geraniaceae) , 
Hemi,  Richardson  geranium,  (N)  (V) 

Gil ia  spp  ;  See  Ipomopsis  sp.. 

Gymnolomia  multi flora  (Nutt.)Benth  &  Hook.;  (Compositae) , 
Hemi,  showy  goldeneye,  (N)  (V) 

Hackelia  floribunda  (Lehm.)  Johnston;  (Boraginaceae) ,  Hemi 
stickseed,  (N)  (V) 

Haplopappus  sp. 

Haplopappus  acaulis  (Nutt.)  A.  Gray;  (Compositae),  Hemi, 
stemless  goldenweed,  (N)  (V) 

Haplopappus  nuttallii  T.  &  G.;  (Compositae),  Hemi,  golden- 
weed,  (N)  (V) 

Hedysarum  sp. 

Hedysarum  boreale  Nutt.;  (Leguminosae) ,  Hemi,  northern 
sweetvetch,  (N)  (V) 

Helianthella  uni flora  (Nutt.)  T.&G.;  (Compositae),  Hemi, 
oneflower  helianthella,  (N)  (V) 

Heracleum  lanatum  Michx. ;  (Umbel li ferae) ,  Hemi ,  common 
cowparsnip,  (N)  (V) 

Heuchera  parvi flora  Nutt.  ex.  T.  &  G.;  (Saxifragaceae) , 
Hemi,  littleleaf  alumroot,  (N)  (V) 

Hymenopappus  filifolius  Hook.;  (Compositae),  Hemi,  fineleaf 
hymenopappus,  (N)  (V) 


2.3-37 


Table  2.3-1 


(Continued) 


Abbrev, 


Species 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 


HYMEN 
Hyac 

Ipag 

Ipco 

KOCH  I 
Koir 


Hymenoxys  sp, 


LACTU 
Lase 

LAPPU 
Lare 

LEPID 
Lemo 

Lepe 

Lepu 

Lipo 


Hymenoxys  acaulis  (Pursh)  Parker;  (Compositae) ,  Hemi , 
stemless  hymenoxys,  (N)  (V) 

Ipomopsis  aggreqata  (Pursh)  V.  Grant;  (Polemoniaceae) , 
Hemi,  skyrocket  gilia,  (N)  (V) 

Ipomopsis  congesta  (Hook.)  V.  Grant;  (Polemoniaceae), 
Hemi,  ballhead  gilia,  (N)  (V) 

Kochia  sp. 

Kochia  iranica  Bornm.;  (Chenopodiaceae) ,  Ther,  summer 
cypress  (I) 

Kochia  scoparia;  See  Kochia  iranica 

Lactuca  sp. 

Lactuca  serriola  L. ;  (Compositae),  Ther,  prickly  lettuce, 

m 

Lappula  sp. 

Lappula  redowskii  (Hornem.)  Greene;  (Boraginaceae) ,  Ther, 
annual  stickseed,  (N)  (V) 

Lepidium  sp. 

Lepidium  montanum  Nutt.;  (Cruciferae) ,  Hemi,  pepperweed, 
(I)  W 

Lepidium  perforatum  L.;  (Cruciferae),  Ther,  clasping 
pepperweed,  (I)  (V) 

Leptodactylon  pungens  (Torr.)  Rydb.;  (Polemoniaceae),  Hemi, 
(N)  (V) 

Ligusticum  porteri  C.&  R.;  ( Umbel li ferae) ,  Hemi,  Porter 
ligusticum,  (N)  (V) 


2.3-88 


Table  2.3-1     (Continued) 


Abbrev 


Species 


Liki 
Lile 
LITHO 
L  i  i  n 

Liru 

LOMAT 
Logr 

Loju 

Loor 

LUPIN 
Luar 

Luca 

Lyju 

MALVA 
Mear 
MENTZ 
Meal  2 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Linum  kingii  Wats,  in  King;  (Linaceae),  Hemi,  flax,  (N)  (V) 

Linum  lewisii  Pursh;  (Linaceae),  Hemi,  Lewis  flax,  (N)  (V) 

Lithospermum  sp. 

Lithospermum  incisum  Lehm.;  (Boraginaceae) ,  Hemi,  gromwell , 
W     (V) 

Lithospermum  ruderale  Dougl .  in  Lehm.;  (Boraginaceae),  Hemi, 
(N)  (V) 

Lomatium  sp. 

Lomatium  grayi   C.   &  R.;   ( Umbel liferae) ,  Cryp,  desert  parsley, 

mwT~ 

Lomatium  juniperinum  (M.E.  Jones)  C.  &  R.;  (Umbel li ferae) , 
Cryp,  desert  parsley,  (N)  (V) 

Lomatium  oriental e  C.&  R.;  ( Umbel! i ferae ) ,  Cryp,  desert  parsley, 

Lupinus  sp. 

Lupinus  argenteus  Pursh;  (Leguminosae) ,  Hemi,  silvery  lupine, 
(N)  (V) 

Lupinus  caudatus  Kellogg;  (leguminosae),  Hemi,  tailcup 
lupine,  (N)  (V) 

Lygodesmia  juncea  (Pursh)  D.  Don.;  (Compositae) ,  Hemi,  rush 
skeletonplant,  (N)  (V) 

Malva  sp.;  (Malvaceae),  Hemi,  mallow  (N) 

Mentha  arvense  L.;  (Labiateae),  Hemi,  field  mint,  (N)  (V) 

Mentzelia  sp. 

Mentzelia  albicaulis  Dougl.  ex  Hook.;  (Loasaceae),  Ther, 
whitestem  mentzelia,  (N)  (V) 


2.3-89 


Table  2.3-1    (Continued) 


Abbrev. 


Species 


Memu  2 

Memu 

MERTE 
Meci 

Mo  pa 

MOSS 
Niat 

Oeca 

Oeco 

Oela 

OSMOR 
Osde 

Oxla 

PENST 
Peca 

Pefr 

Peos 


HERBACEOUS  (NON-GRASSLIKE) 
(Cnnt. ) 

Mentzelia  multicaulis  (Osterhout)  Goodman;  (Loasaceae),  Hemi , 
mentzelia,  (N)  (V) 

Mentzelia  multiflora  (Nutt.)  Gray;  (Loasaceae),  Hemi,  desert 
mentzelia,  (N)  (V) 

Mertensia  sp. 

Mertensia  ciliata  (James)  G.  Don;  (Broaginaceae) ,  Hemi, 
mountain  bluebells,  (N)  (V) 

Moldavica  parvi flora  (Nutt.)  Britton;  (Labiateae),  Ther, 
American  dragonhead,  (N)  (V) 

Moss 

Nicotiana  attenuata  Torr.  ex.  S.  Wats.;  (Solanaceae) ,  Ther, 
Coyote  tobacco,  (N)  (V) 

Oenothera  caespitosa  Nutt.;  (Onograceae) ,  Hemi,  tufted 
evening-primrose 

Oenothera  coronopi folia  T.  &  G.;  (Onograceae),  Hemi, 
evening-primrose,  (N)  (V) 

Oenothera  lavandulaefolia  T.   &  G.;   (Onograceae),  Hemi, 
lavenderleaf  evening-primrose,   (N)    (V) 

Osmorhiza  sp. 

Osmorhiza  depauperata  Phil . ;  (Umbel li ferae) ,  Hemi,  sweetroot, 

Oxytropis  lambertii  var.  bigelovii  A.  Gray;  (Leguminosae) , 
Hemi,  Lambert  crazyweed,  (N)  (V) 

Penstemon  sp. 

Penstemon  caespitosus  Nutt.  ex.  A.  Gray;  (Scrophulariaceae) , 
Hemi,  mat  penstemon,  (N)  (V) 

Penstemon  fremontii  T.  &  G.;  (Scrophulariaceae),  Hemi, 
beardtongue,  (N)  (V) 

Penstemon  osterhoutii  Pennell;  (Scrophulariaceae),  Hemi, 
beardtongue,  (N)  (V) 


2.3-90 


Table  2.3-1 


(Continued) 


Abbrev. 


Species 


Pest 

Phse 

PHLOX 
Phho 

Phlo 

Phmu 

Phfl 

PLANT 
PI  pa 


Posa  3 

POTEN 
Porno 

Popu 

Poqu 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Penstemon  strictus  Benth.  in  D.C.;  (Scrophulariaceae) ,  Hemi , 
Rocky  Mountain  penstemon,  (N)  (V) 

Phacelia  sericea  (Graham)  A.  Gray;  (Hydrophyllaceae) ,  Hemi, 
silky  phacelia,  (N)  (V) 

Phlox  sp. 

Phlox  hoodii  Rich.;  (Polemoniaceae) ,  Hemi,  Hoods  phlox, 

(NTO/T 

Phlox  longifolia  Nutt.;  (Polemoniaceae),  Hemi,  longleaf 
phlox,  (N)  (V) 

Phlox  multi flora  A.  Nels.;  (Polemoniaceae),  Hemi,  flowery 
phlox,  (N)  (V) 

Physaria  floribunda  Rydb,;  (Cruciferae) ,  Hemi,  twinpod, 
(N)  W 

Plantago  sp.;  (Plantaginaceae) ,  Ther,  plantain,  (N) 

Plantago  patagonica  Jacg.;  (Plantaginaceae),  Ther,  Patagonia 
Indianwheat,  (N) 

Plantago  purshii  See  Plantago  patagonica 

Polygonum  sawatchense  Small;  (Polygonaceae) ,  Ther,  knotweed, 
(NT(Vl 

Potentilla  sp. 

Potentilla  monspeliensis  L.;  (Rosaceae),  Ther,  cinquefoil, 
(origi n  uncertain)  ( V ) 

Potentilla  pulcherrima  Lehm.;  (Rosaceae),  Hemi,  cinquefoil 


itiiia  p 

WTvT 


Potentilla  quinquefolia     Rydb.;   (Rosaceae),  Hemi,  cinquefoil, 

[nTTv) 


2.3-91 


Table  2.3-1 


(Continued) 


Abbrev. 


Species 


Pyas 

RANUN 
Racy 

Rase  2 

RORIP 
Rona 

Rucr 
Ruut 
Saka 
Scla 

SENEC 
Sein 

Semu  2 

Sesp 

SISYM 
Sial 

Sill 


HERBACEOUS  (NON-GRASSLIKE) 
(Cc-nt.) 

Pyrola  asari folia  Michx.;  (Ericaceae),  Hemi ,  alpine  pyrola, 

Ranunculus  sp. 

Ranunculus  cymbal  aria  var.  saximontanus  Fernald;  (Ranunculaceae) , 
Hemi,  Rocky  Mountain  buttercup,  [H)   (V) 

Ranunculus  sceleratus  L.;  (Ranunculaceae),  Hemi,  blister 
buttercup,  (N)  (V) 

Rorippa  sp. 

Rorippa  nasturtium-aquaticum  (L.)  Schniz  &  Thell . ;  (Cruci ferae) , 
Hemi,  watercress,  (I)  (V ) 

Rumex  crispus  L. ;  (Polygonaceae) ,  Hemi,  curlydock,  (N)  (V) 

Rumex  utahensis  Rech,  f.;  (Polygonaceae)  Hemi,  dock,  (N)  (V) 

Salsola  kali  L.;  (Chenopodiaceae) ,  Ther,  Russianthistle,  (I)  (V) 

Scrophularia  lanceolata  Pursh, (Scrophulariaceae) ,  Hemi 
lanceleaf  figwort,  (N)  (V) 

Senecio  sp. 

Senecio  integerrimus  Nutt.;  (Compositae) ,  Hemi,  lambstongue 
groundsel,  (N)  ( V ) 

Senecio  multilobatus  T.&  G.  ex  A.  Gray;  (Compositae),  Hemi, 
lobeleaf  groundsel ,  (N)  (V) 

Senecio  spartio1d.es   T&G(Compositae) ,  Hemi,  broom  groundsel, 

Sisymbrium  sp. 

Sisymbrium  a! tissimum  L.;  (Cruciferae) ,  Ther,  tumblemustard, 
(N)  (V) 

Sis,ymbrium  lini folium  Nutt.  in  T.&  G.;  (Cruciferae),  Hemi, 
tumblemustard,  (N)  (V) 


"0.3-92 


Table   2.3-1 


(Continued) 


Abbrev, 


Species 


SMILA 
Smra 

Smst 

SOLID 

Somu 

SPHAE 
Spco 

Stpi  2 

Stwr 
Stco 

TARAX 
Taof 

Thfe 

Thwr 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 


Smilacina  sp. 


Smilacina  racemosa  var.  amplexicaulis  (Nutt.)  S.  Wats.; 
(Liliaceae),  Cryp,  Solomon-plume,   (N)   (V) 

Smilacina  stellata  (L.)   Desf.;   (Liliaceae),  Cryp,  Solomon- 
pi  umeTTNTTV) 

Soli  da go  sp;   (Compositae) ,  Hemi ,  goldenrod,   (N)   (V) 

Soli  dago  ciliosa  See:   Soli  dago  multiradiata  var.   scopulorum 

Soli  dago  multiradiata  Ait,   var.  scopulorum  A.  Gray;   (Compositae) 
Hemi,   low  goldenrod,   (N)   (vT~ 

Spaheralcea  sp. 

Sphaeralcea  coccinea  (Pursh)   Rydb.;   (Malvaceae),  Hemi, 
scarlet  globemallow,   (N)   (V) 

Stanleya  pinnata  (Pursh)  Britton;   (Cruciferae) ,  Hemi,  desert 
princesplume,   (N)   (V) 

Stanleyella  wrightii  See :  Thelypodium  wrightii 

Streptanthus  cordatus  Nutt.  ex  T.&  G.;   (Cruciferae),  Hemi, 
heartleaf  twistf lower,   (N)   (V) 

Taraxacum  sp. 

Taraxacum  officinale  Web,  in  Wiggers;  (Compositae),  Hemi, 
common  dandelion,  (Distribution  worldwide)  (V) 

Thalictrum  fendleri  Engelm.  ex  A.  Gray;  (Ranunculaceae) , 
Hemi,  Fendler  meadowrue,  (N)  (V) 

Thelypodium  wrightii  A.  Gray;  (Curciferae) ,  Hemi  or  Ther, 
(N)  (V) 


2.3-93 


Table  2.3-1 


(Continued) 


Abbrev. 


Species 


Thmo 

To  in 

TRIFO 
Trgy 

UMBEL 
Urdig 

Vaoc 

Viam 


Viad 
Vicar 

Vinu 

Vipa  2 


HERBACEOUS  (NON  GRASSLIKE) 
(Cont.) 

Thermopsis  montana  Nutt.  ex  T.&  G.;  (Leguminoseae) ,  Hemi , 
mountain  thermopsis,  (N)  (V) 

Townsendia  incana  Nutt.;  (Compositae) ,  Hemi,  hoary  townsendia, 

[NTTvl 

Tri folium  sp. 

Tri foli urn  gymnocarpon  Nutt.;   (Leguminoseae),  Hemi,  hollyleaf 
clover,   (N)   (V) 

Umbel! i ferae 

Urtica  dioica  ssp.  gracilis  (A.T.)  Selander;  (Labiatae), 
Hemi  or  Ther,  big  stinging  nettle,  (N) 

Valeriana  occidental  is  Heller;  (Valerianaceae) ,  Hemi,  western 
valerian,  (N)  (V) 

Vicia  americana  Muehl .  ex.  Willd.;  (Leguminoseae),  Hemi 
American  vetch,  (N)  (V) 

Viguiera  multi flora  See:  Gymnolomia  multi flora 

Viola  adunca  Smith;  (Violaceae),  Hemi,  Hook  violet,  (N)  (V) 

Viola  canadensis  L.  var.  rugulosa  (Greene)  C.L.  Hitchcock; 
(Violaceae),  Hemi,  Canada  violet  (N)  (V) 

Viola  nuttallii  Pursh;  (Violaceae),  Hemi,  Nuttall  violet, 

(NTTvl 

Viola  pallens  (Banks)  Brainerd;  (Violaceae),  Hemi,  marsh 
violet,  (N)  (V) 

Viola  palustris  ssp.  brevipes;  See  Viola  pallens 

Viola  rugulosa;  See  Viola  canadensis  var.  rugulosa 
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Species 


WYETH 
Zyveg 


HERBACEOUS  (NON-GRASSLIKE) 
(Cont.) 

Wyethia  sp.  Nutt. ;  (Compositae) ,  mule-ears 

Zygadenus  venenosus  var.  gramineus  (Rydb.)  Walsh  ex  M.E. 
Peck;  (Liliaceae),  Cryp,  grassy  deathcamas,  (N)  (V) 


AGROP 


Agde  2 


Agre  2 

Agsm 

Agspi 

Agsp 

Agsu 

Agtr 

ARIST 
Bogr 


GRASSES  AND  GRASS-LIKES 

Agropyron  sp. 

Agropyron  cristatum;  See  Agropyron  desertorum 

Agropyron  desertorum  (Risen.)  Schult.;  (Gramineae),  Hemi , 
crested  wheatgrass,  (I)  (N) 

Agropyron  inerme;  See  Agropyron  spicatum  var.  inerme 

Agropyron  repens  (L.)  Beauv.;  (Gramineae),  Hemi,  quackgrass, 
(I)  (\0~ 

Agropyron  smithii  Rydb.;  (Gramineae),  Bluestem  wheatgrass, 
(N)  (V) 

Agropyron  spicatum  (Pursh)  Scribn.  &  Smith  var.  inerme 

Heller;  (Gramineae),  Hemi,  beardless  bluebunch  wheatgrass, 
(N)  (V) 

Agropyron  spicatum  (Pursh)  Scribn.  &  Smith  var.  spicatum; 

(Gramineae),  Hemi,  bearded  bluebunch  wheatgrass,  (N)  (V) 

Agropyron  subsecundum  (Link)  Hitchc;  (Gramineae),  bearded 
wheatgrass,  (N)  (V) 

Agropyron  trachycaulum  (Link)  Richt;  (Gramineae),  Hemi, 
slender  wheatgrass,  (N)  (V) 

Aristida  sp.  L.  Three  awn,  (N) 

Bouteloua  gracilis  (H.B.K.)  Lag.;  (Gramineae),  Hemi,  blue 
grama,  (N)  (V) 
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BROMU 

Brin 
Brma 

Brpo 

Brte 

CAREX 
Cado 

Cage 
Cala  2 

Cane  2 

Cave  2 

Dist 

Elma 

ELYMU 
Elci 

FESTU 


GRASSES  AND  GRASS-LIKES 
(Cont.) 
Bromus  sp. 

Bromus  anomalus;  See  Bromus  porteri 

Bromus  inermis  Leyss;  (Gramineae),  Hemi ,  smooth  brome,  (I)  (V) 

Bromus  marginatus  Nees;  (Gramineae),  Hemi,  big  mountain 
brome,  (N)  (V) 

Bromus  porteri ,  (Coult.)  Nash;  (Gramineae),  Hemi,  nodding  brome, 
CN) 

Bromus  tectorum  L.;  (Gramineae),  Ther,  cheatgrass  brome, 

— TiTTv) — 

Carex  sp. 

Carex  douglasij  Boot  in  Hook.;  (Cyperaceae) ,  Cryp,  Douglas 
sedge,  (N)  (V) 

Carex  geyeri  Boott;  (Cyperaceae),  Cryp,  elk  sedge,  (N)  (V) 

Carex  lanuginosa  Michx.;  (Cyperaceae),  Cryp,  wooly  sedge, 
(WJW 

Carex  nebraskensis  Dewey;  (Cyperaceae),  Cryp,  Nebraska  sedge, 
WTW) 

Carex  vernacula  L.H.  Bailey;  (Cyperaceae),  Cryp,  sedge, 
(WW) 

Distichlis  stricta  (Torr.)  Rydb.;  (Gramineae)  Hemi,  inland 
saltgrass,  (N)  (V) 

Eleocharis  macrostachya  Britt.;  (Cyperaceae),  Cryp,  common 
spi kerush,  (N)  (V) 

Elmus  sp. 

Elymus  cinereus  Scribn.  &  Merr.;  (Gramineae),  Hemi,  great 
basin  wildrye,  (N)  (V) 

Festuca  sp.;  (Gramineae),  Hemi,  fescue,  (N) 
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GRASSES  AND  GRASS-LIKES 
(Cont.) 

Gist  Glyceria  striata  (Lam.)  Hitchcock;  (Gramineae) ,  Hemi ,  fowl 

mannagrass,  (N)  (V) 

HORDE  Hordeum  sp. 

Hobr  Hordeum  brachyantherum  Nevski ;  (Gramineae),  Hemi,  meadow 

barley,  (N)  (V) 

Hoju  Hordeum  jubatum  L. ;  (Gramineae),  Hemi,  foxtail  barley,  (N)  (V) 

JUNCU  Juncus  sp. 

Ouara  Juncus  articus  spp.  ater  (Rydb.)  Hulten;  (Juncaceae),  Cryp, 

wiregrass,  (N)  (V) 

Juncus  balticus;  See  Juncus  arcticus  spp.  ater 

Jusa  Juncus  saximontanus  A.  Nels.;  (Juncaceae)  Cryp,  Rocky  Mountain 

rush,  (N)  (V) 

Koeleria  cristata;  See  Koeleria  gracilis 

Kogr  Koeleria  gracilis  Pers.;  (Gramineae),  Hemi,  prairie  junegrass 

Mebu  Melica  bulbosa  Geyer;  (Gramineae),  Cryp,  onion  grass,  (N) 

Orhy  Qryzopsis  hymenoides  (R.&  S.)  Ricker;  (Gramineae),  Hemi, 

Indian  ricegrass,  (N)  (V) 

POA  Poa  sp. 

Poag  Poa  agassizensis  Boivin  &  D.  Loeve;  (Gramineae),  Hemi,  blue 

grass,  (N)  (V) 

Poam  Poa_  ampj_a  Me rr. ;  (Gramineae),  Hemi,  big  bluegrass,  (N)  (V) 

Poca  Poa  qanbyi  (Scribn.)  Piper;  (Gramineae),  Hemi,  Canby  bluegrass, 

(N)  (V) 

poco  Poa  compressa  L. ;    (Gramineae),  Hemi,  Canada  bluegrass,    (N) 

~wr 

pofe  Poa  fendleriana  (Steud.)  Vasey;  (Gramineae),  Hemi,  mutton 

bluegrass,  (N)  (V) 
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GRASSES  AND  GRASS-LIKES 
(Cont.) 

Poa  interior;  See  Poa  nemoralis  var.  interior 

Ponei  Poa  nemoralis  L.  var.  interior  (Rydb.)  Butters  &  Abbe; 

(Gramineae) ,  Hemi ,  interior  bluegrass,  (N)  (V) 

Popr  Poa  pratensis  L. ;  (Gramineae),  Hemi,  Kentucky  bluegrass, 

(I)  (V) 

Posa  Poa  sandbergii  Vasey;  (Gramineae),  Hemi,  Sandberg  bluegrass, 

(n)  Ivy 

Poa  secunda;  See  Poa  sandbergii 

Scac  Scirpus  acutus  Muehl .  ex.  Bigelow;  (Cyperaceae) ,  Cryp, 

tule  bulrush,  (N)  (V) 

Si  tan ion  hystrix;  See  Si  tan ion  1  on gi folium 

Silo  Sitanion  longi folium  J.G.  Smith;  (Gramineae),  Hemi,  squirrel  tail , 

m  (vr 

Spai  Sporobolus  airoides   (Torr.)  Torr.;   (Gramineae),  Hemi,  alkali 

sacaton,   (N)   (V) 

STIPA  Stipa  sp. 

Stco  2  Stipa  columbiana  Mocoun;   (Gramineae),  Hemi,  subalpine 

needlegrass.   (N)   (V) 

Stco  Stipa  comata  Trin.   &  Rupr.;   (Gramineae),  Hemi,  needle- 

and-thread,   (N)   (V) 

Stvi  Stipa  viridula,  Trin.;  (Gramineae),  Hemi,  green  needlegrass, 

(N) 

Trma  3  Triglochin  maritima  L.;  (Juncaginaceae) ,  Cryp,  shore  podgrass, 

(N) 

Tyla  Typha  lati folia  L.;  (Typhaceae),  Cryp,  common  cattail, 

(Nl 
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FOOTNOTES 

]_/   Abbreviation  of  genus  and  species  in  a  four  letter  code  (Plummer 
et  al.,  1966). 

2/   Author  citation,  nomenclatural  authority  cited  after  each  species  name 
and  delineated  by  a  semicolon. 

3/   The  family  of  plants  to  which  a  species  belongs  in  parenthesis. 

4/   Lifeforms  of  Plants  (Raunkiaer,  1934). 

Phan  (Phanerophyte)  -  Perennating  bud  at  least  0.25  m  above  soil  surface 

Cham  (Chamaephyte)  -  Perennating  bud  between  0  and  0.25  m  above  soil 

surface. 

Henri  (Hemicryptophyte)  -  Perennating  bud  in  soil  surface. 

Cryp  (Cryptophyte)  -  Perennating  buds  covered  by  soil  or  water. 

Ther  (Therophyte)  -  Annual  plants,  perennating  buds  contained  in  seed. 

Succ  (Succulent)  -  Stems  enlarged;  serve  as  water  storage  organ. 

5/   (V)  Voucher  speciment  collected. 

6/   Origin  of  herbaceous  species: 

(N)  -  Native  to  the  North  American  Continent. 

(I)  -  Introduced  from  outside  the  North  American  Continent. 
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Table  2.3-13 


Species  encountered  in  the  shrub  stratum  of  the  serviceberry- 
oak  and  serviceberry-snowberry  mixed  brush  associations  for 
RBOSP 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 

#/ha  " 


SERVICEBERRY-OAK  MIXED  BRUSH 
MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  6  TRANSECTS) 


1 .  Amelanchier  utahensis 

2.  Symphoricarpos  oreophilus 

3.  Quercus  gambelii 

4.  Artemisia  tridentata 

5.  Purshia  tridentata 

6.  Prunus  virginiana 

7.  Cercocarpus  montanus 

8.  Rosa  woods ii 

9.  Chrysothamnus  viscidiflorusi 

10.  Tetradymia  canescens 

11 .  Populus  tremuloides 

12.  Amelanchier  aim" folia 

13.  Ribes  inerme 

All  Species 


39.17 

100.00 

3250 

12.92 

100.00 

4700 

11.78 

53.33 

792 

8.00 

98.00 

4739 

3.86 

43.33 

950 

3.18 

43.33 

525 

0.44 

3.33 

8 

0.36 

23.33 

53 

0.08 

40.00 

381 

0.03 

3.33 

25 

0.00 

6.67 

11 

0.00 

3.33 

31 

0.00 

3.33 

8 

79.82 


15,473 


SERVICEBERRY-SNOWBERRY  MIXED  BRUSH 
MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  11  TRANSECTS) 


1. 

Amelanchier  utahensis 

25.57 

.  96.36 

2712 

2. 

Symphoricarpos  oreophilus 

11.87 

94.55 

3773 

3. 

Artemisia  tridentata 

7.74 

83.64 

3061 

4. 

Cercocarpus  montanus 

2.07 

21.82 

368 

5. 

Chrysothamnus  viscidiflorus 

0.64 

63.64 

1364 

6. 

Purshia  tridentata 

0.41 

29.09 

105 

7. 

Tetradymia  canescens 

0.19 

25.45 

630 

8. 

Pinus  edulis 

0.16 

25.45 

62 

9. 

Chrysothamnus  nauseosus 

0.12 

9.09 

36 

10. 

Gutierrezia  sarothrae 

0.01 

9.09 

35 

11. 

Juniperus  osteosperma 

0.00 

9.09 

9 

12. 

Opuntia  polyacantha 

0.00 

3.64 

3 

13. 

Ribes  inerme 

0.00 

3.64 

3 

14. 

Ceanothus  martini 

0.00 

1.82 

41 

15. 

Pseudotsuqa  menziesii 

0.00 

1.82 

2 

All  Species 

48.78 

12,204 

Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  2.3-14 


Species 


Species  encountered  in  the  herbaceous  stratum  of  the  serviceberry- 
oak  and  serviceberry-snowberry  mixed  brush  associations  for  RBOSP 


Percent 
Cover 


Percent 
Frequency 


Density    o 
#/quad.(-5m  ) 


SERVICEBERRY-OAK  MIXED  BRUSH 


JULY  1975  (SUMMARY  OF  2  TRANSECTS) 


1 .  Carex  geyeri 

2.  Oryzopsis  hymenoides 

3.  Comandra  umbel! a ta 

4.  Eriogonum  umbel! atum 

5.  Agropyron  trachycaulum 

6.  Angelica  amp! a 

7.  Galium  boreale 

8.  Penstemon  sp. 

9.  Ipomopsis  aggregata 
10.  Penstemon  caespitosus 


Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


23 


6.25 

80.00 

* 

0.90 

20.00 

* 

0.40 

20.00 

2.8 

0.35 

10.00 

0.3 

0.25 

20.00 

* 

0.25 

15.00 

0.5 

0.15 

15.00 

1.5 

0.15 

10.00 

0.4 

0.15 

10.00 

0.2 

0.15 

10.00 

0.2 

9.00 


25.34 


5.9 


SERVICEBERRY-SNOWBERRY  MIXED  BRUSH 


JULY  1975 

(SUMMARY  OF 

3  TRANSECTS) 

1. 

Stipa  comata 

1.63 

16.67 

• 

2. 

Eriogonum  umbel  latum 

1.57 

20.00 

4.0 

3. 

Poa  sandbergi  i 

1.50 

26.67 

• 

4. 

Haplopappus  nuttallii 

1.07 

36.67 

2.5 

5. 

Oryzopsis  hymenoides 

1.03 

33.33 

* 

6. 

Agropyron  trachycaulum 

0.90 

40.00 

* 

/. 

Penstemon  caespitosus 

0.80 

36.67 

2.7 

8. 

Koeleria  gracilis 

0.43 

16.67 

* 

9. 

Linum  lewisii 

0.43 

33.33 

2.2 

10. 

Cryptantha  sericea 

0.30 

36.67 

1.3 

Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


29 


9.66 


11.00 


12.7 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  2.3-20 


Species  encountered  in  the  shrub  stratum  of  the  pinyon-juniper 
mixed  brush,  pinyon-juniper  sagebrush,  and  pinyon-juniper 
woodland  associations  for  RBOSP 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 
#/ha  ' 


PINYOM-JUNIPER  MIXED  BRUSH 
MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  8  TRANSECTS) 


1 .  Amelanchier  utahensis 

2.  Artemisia  tridentata 

3.  Pinus  edulis 

4.  Purshia  tridentata 

5.  Cercocarpus  montanus 

6.  Symphoricarpos  oreophilus 

7.  Chrysothamnus  viscidiflorus 

8.  Juniperus  osteosperma 

9.  Tetradymia  canes*cens 

10.  Opuntia  polyacantha 

11 .  Ceanothus  martini 

12.  Gutierrezia  sarothrae 

13.  Chrysothamnus  nauseosus 

14.  Opuntia  fragil is 

15.  Atriplex  conferti folia 

All  Species 


7.75 

92.50 

1175 

6.87 

97.50 

2323 

2.01 

90.00 

427 

1.11 

52.50 

271 

0.91 

30.00 

263 

0.62 

50.00 

435 

0.40 

57.50 

446 

0.33 

62.50 

165 

0.08 

17.50 

108 

0.07 

10.00 

no 

0.03 

5.00 

4 

0.01 

25.00 

185 

0.00 

12.50 

15 

0.00 

10.00 

38 

0.00 

2.50 

2 

20.19 


5867 


PINYON-JUNIPER  SAGEBRUSH 
MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  8  TRANSECTS) 

1 .  Artemisia  tridentata 

2.  Purshia  tridentata 

3.  Chrysothamnus  viscidiflorus 

4.  Juniperus  osteosperma 

5.  Gutierrezia  sarothrae 

6.  Chrysothamnus  nauseosus 

7.  Pinus  edulis 

8.  AmeTanchier  utahensis 

9.  Syrnpnorica'rpos  oreophilus 

1 0 .  Opuntia  polyacantha 

11 .  Tetradymia  canescens 

12.  Opuntia  fragil is 

13.  Eurotia  lanata 

14.  Cercocarpus  montanus 

All  Species  9.45 


7.42 

100.00 

2542 

0.83 

20.00 

623 

0.53 

45.00 

354 

0.23 

50.00 

85 

0.11 

15.00 

273 

0.04 

25.00 

206 

0.08 

60.00 

252 

0.07 

20.00 

179 

0.04 

10.00 

25 

0.02 

25.00 

63 

0.02 

15.00 

56 

0.01 

12.50 

40 

0.00 

7.50 

67 

0.00 

5.00 

23 

4788 
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Table  2.3-20   (Continued) 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 
#/ha  " 


PINYON-JUNIPER  WOODLAND 


MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF 


1 .  Purshia  tridentata 

2.  Cercocarpus  montanus 

3.  Finus  edulis 

4.  Artemisia  tridentata 

5.  Chrysothamnus  viscidiflorus 

6.  Atrip! ex  con ferti folia 

7.  Juniperus  osteosperma 

8.  Opuntia  polyacantha 

9.  Tetradymia  canescens 

10.  Chrysothamnus  nauseosus 

11 .  Amelanchier  utahensis 

12.  Artemisia  frigida 

1 3 .  Symphoricarpos  oreophilus 

14.  Ephedra  viridis 

15.  Gutierrezia  sarothrae 

All  Species 


SUMMARY 

OF  9  TRANSECTS) 

0.87 

53.33 

326 

0.72 

40.00 

181 

0.64 

60.00 

176 

0.31 

60.00 

270 

0.25 

24.44 

161 

0.16 

17.78 

83 

0.08 

17.78 

28 

0.05 

22.22 

50 

0.01 

6.67 

17 

0.00 

13.33 

31 

0.00 

11.11 

46 

0.00 

8.84 

30 

0.00 

8.89 

11 

0.00 

4.44 

13 

0.00 

2.22 

4 

3.09 


1427 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  2.3-21 


Species  encountered  in  the  herbaceous  stratum  of  the  pinyon- 
juniper  mixed  brush,  pinyon-juniper  sagebrush,  and  pinyon-juniper 
woodland  associations  for  RBOSP 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 
#/quad. 


PINYON-JUNIPER  MIXED  BRUSH 


JULY  1975  (SUMMARY  OF  2  TRANSECTS) 


1 .  Agropyron  trachycaulum 

2.  Eriogonum  lonchophyllum 

3 .  Haplopappus  nuttallii 

4.  Euphorbia  fendleri 

5.  Agropyron  inerme 

6.  Phlox  hoodii 

7.  Oryzopsis  hymenoides 

8.  Cryptantha  sericea 

9.  Penstemon  caespitosus 
10.  Astragalus  diversifol ius 


Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


21 


1.30 

30.00 

• 

0.55 

30.00 

2.4 

0.50 

25.00 

0.8 

0.35 

25.00 

1.7 

0.30 

30.00 

• 

0.20 

35.00 

1.2 

0.20 

20.00 

* 

0.15 

30.00 

0.7 

0.10 

10.00 

0.3 

0.10 

5.00 

5.2 

3.75 


4.05 


12.3 


PINYON-JUNIPER  SAGEBRUSH 
JULY  1975  (SUMMARY  OF  3  TRANSECTS) 


1 .  Agropyron  trachycaulum 

2.  Koeleria  gracilis 

3.  Stipa  comata 

4.  Agropyron  smith ii 

5.  Poa  sandbergii 

6.  Oryzopsis  hymenoides 

7.  Sphaeralcea  cocci nea 

8.  Phlox  hoodii 

9.  Cryptantha  sericea 
10.  Haplopappus  nuttallii 


Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


26 


1.27 

53.33 

* 

0.97 

30.00 

* 

0.90 

26.67 

* 

0.87 

23.33 

* 

0.87 

16.67 

* 

0.70 

33.33 

* 

0.53 

13.33 

2.2 

0.47 

30.00 

1.6 

0.40 

46.67 

2.9 

0.30 

20.00 

0.7 

7.28 


8.31 
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Table   2.3-21   (Continued) 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 
#/quad 


PINYON-JUNIPER  WOODLAND 


JULY  1975  (SUMMARY  OF  2 


1 .  r'oa  sandbergii 

2.  Oryzopsis  hymenoides 

3.  Agropyron  trachycaulum 

4.  Cryptantha  sericea 

5.  Phlox  hoodii 

6.  Haplopappus  nuttallii 

7.  Si  tan  ion  longifol ium 

8.  Eriogonum  umbel  latum 

9.  Euphorbia  fendleri 
10.  EHgeron  eatonii 


Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


24 


TRANSECTS) 

15.00 

1.20 

• 

0.60 

30.00 

* 

0.35 

55.00 

* 

0.35 

30.00 

3.8 

0.30 

20.00 

0.9 

0.25 

10.00 

0.2 

0.20 

15.00 

• 

0.20 

10.00 

0.4 

0.15 

5.00 

0.8 

0.10 

10.00 

0.1 

3.70 


4.25 


6.2 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  2.3-25 


Species  encountered  in  the  shrub  stratum  of  the  upland  sagebrush 
and  bottomland  sagebrush  associations  for  RBOSP 


Species 


Percent 
Cover 


Percent 
Frequency 


Density 
#/ha 


UPLAND  SAGEBRUSH 


MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  16  TRANSECTS) 


1. 

Artemisia  tridentata 

21.56 

97.50 

5581 

2. 

Amelanchier  utahensis 

3.55 

52.50 

621 

3. 

Sympjioricarpos  oreophilus 

1.77 

48.75 

621 

4. 

Chrysothamnus  viscidiflorus 

1.53 

93.75 

1954 

5. 

Gutierrezia  sarothrae 

0.34 

21.25 

156 

6. 

Purshia  tridentata 

0.28 

13.75 

53 

7. 

Tetradymia  canescens 

0.13 

21.25 

178 

8. 

Cercocarpus  montanus 

0.13 

1.25 

16 

9. 

Pinus  edulis 

0.10 

21.25 

26 

10. 

Juniperus  osteosperma 

0.06 

15.00 

28 

11. 

Opuntia  polyacantha 

0.05 

20.00 

64 

12. 

Eurotia  lanata 

0.09 

8.75 

33 

13. 

Unknown  shrub 

0.02 

1.25 

3 

14. 

Chrysothamnus  nauseosus 

0.00 

2.50 

9 

15. 

Rosa  woods ii 

0.00 

1.25 

2 

All  Species 

29.56 

9345 

BOTTOMLAND  SAGEBRUSH 
MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  9  TRANSECTS) 


1 .  Artemi s i a  tridentata 

2.  Symphoricarpos  oreophilus 

3.  Chrysothamnus  nauseosus 

4.  Chrysothamnus  viscidiflorus 

5.  Sarcobatus  vermiculatus 

6.  Amelanchier  utahensis 

7.  Atrip! ex  conferti folia 

8.  Opuntia  polyacantha 

9.  Eurotia  lanata 

10.  Tetradymia  canescens 

11 .  Atriplex  canescens 

12.  Ribes  cereum 

All  Species 


31.14 

100.00 

10578 

4.59 

46.67 

1167 

2.94 

42.22 

1128 

2.70 

57.78 

5198 

0.90 

20.00 

276 

0.44 

20.00 

115 

0.08 

11.11 

89 

0.04 

15.56 

150 

0.03 

8.89 

85 

0.02 

11.11 

70 

0.01 

11.11 

9 

0.00 

6.67 

15 

42.89 


18,880 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  2.3-26 


Species  encountered  in  the  herbaceous  stratum  in  the  upland 
sagebrush  and  bottomland  sagebrush  associations  for  RBOSP 


Species 


Percent 
Cover 


Percent 
Frequency 


Density  ? 
#/Quad.(.5ni  ) 


UPLAND  SAGEBRUSH 
JULY  1975  (SUMMARY  OF  4  TRANSECTS) 


1 .  Lupinus  caudatus 

2.  Poa  sandbergii 

3.  Carex  geyeri 

4.  Phlox  multi flora 

5.  Galium  boreal e 

6.  Stipa  columbiana 

7.  Stipa  comata 

8.  Agropyron  smithii 

9.  Penstemon  caespitosus 
10.  Tri folium  gymnocarpon 


Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


51 


4.33 

42.50 

2.9 

3.43 

50.00 

• 

2.93 

22.50 

* 

1.35 

10.00 

1.1 

1.23 

22.50 

10.1 

1.03 

22.50 

• 

0.98 

17.50 

* 

0.93 

52.50 

* 

0.90 

25.00 

2.4 

0.78 

40.00 

4.1 

17.89 


26.34 


20.6 


BOTTOMLAND  SAGEBRUSH 


JULY  1975 

(SUMMARY  OF  3  TRANSECTS) 

1. 

Agropyron  smithii 

1.67 

20.00 

* 

2. 

Elymus  cinereus 

1.63 

16.67 

• 

3. 

Sitanion  longi folium 

0.83 

40.00 

* 

4. 

Lciidium  perfoliatum 

0.57 

30.00 

4.3 

5. 

Chenopodium  fremontii 

0.20 

26.67 

2.4 

6. 

Oryzopsis  hymenoides 

0.13 

13.33 

* 

7. 

C  anopodium  leptophyllum 

0.03 

30.00 

1.5 

8. 

Descurainia  pinnata 

0.03 

13.33 

1.0 

9. 

Erysimum  asperum 

0.03 

10.00 

3.3 

10. 

Bromus  tectorum 

0.03 

3.33 

* 

Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


21 


5.15 


5.18 


12.5 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 


2.3-152 


rC 
<L> 

S- 
CT) 

CD 


E 
3 
+J 

rO 

$- 

4-> 


•o 
cu 

CD 


-Q 

3 

s- 


CD 
+-> 


O 
CD 
Q. 
I/O 


C 

o 

e 

E 

CD 


O- 

CO 

oo 

■r- 

o 

■o 

CD 

CO 

O 

Di 

fi> 

S- 

rC 

u 

+J 

o 

c 

CO 

C 

M- 

o 

>^ 

01 

CO 

•r- 

+J 

c 

L 

<L> 

+J 

■1— 

CD 

s- 

a. 

ro 

s_ 

(0 

o 

>1 

f- 

3 

1 1 

+-> 

s- 

+J 

, — 

o 

m 

fO 

i. 

XI 

4- 

F= 

c 

o 

o 

o 

o 

"O 

■a 

CO 

o 

^ 

CD 

ai 

re 

CD 

CD 

oj 

<]> 

ai 

a; 

to 

00 

CO 

CO 

CJ 

to  to  r^  CO 


to   LO 

<u  a> 
cu  en 
i-  ro 
+->  +-> 
to 

TD 

C  CD 
ro    > 

CO  -c-> 

-Q  U 

3  =5 

i-  X5 

£  O 

CO  S- 
O. 

a> 

+->    S- 

3 

O  4- 

o 

tX> 

c  <u 

■r-  u 
4-    C 

ro  a> 
<u  -o 

> 

.•*  CD 


O    C 

c  o 


CJ    CD    CO 

ro  +->  e 
o.    ro  4_ 

S-  +->    o 

CD  CO  4_ 


cn 


— -  CD  X> 
> 

+->  1-  JO  C 
C   ■!->  T- 

CD  ro  S_  S- 
D">+->  CD  CD 
S-  CD  3  3 
CD  CD  O  O 
£     CD  r—  r- 

LU  >•  Ll_  LL. 


r—  CNJ   CO  "=T 


C    E      -— 
(3    3<0 
CDr-  E 

s:  o    ~-^ 


•r-     fO 

fOO(C**i-<f 

CNJ 

tO   r —   CNJ    r —   «3" 

>S* 

CO   JZ 

■—  en  o  i —  «*  ro 

o 

inCO^r-r- 

o 

c  — . 

CO    CNJ  00  CM           r— 

00 

LO   CT>  1 —  1 —   i — 

LO 

CD  =«t= 

o  -^ 

lo 

**"   CNJ   r— 

en 

Q 

< — 

• — 

J-  <c 

CD  -C 

>  ~- 

O  CNJ 

O  E 


>> 

o 

c 
ro 

4-> 


+J 

o 

cr 

CT 

CD 

CJ 

i ) 

3 

5- 

CT 

C1J 

CI) 

a. 

s- 

c  $- 

O 

CD    CD 

O    > 

>- 

S-    O 

D£ 

CD  C_J 

< 

O- 

z: 

o 

c 

CD 

jz: 


>■> 
CD 

>> 

CO 

o 


o 

CD 
O- 
l>0 


******* 


******* 


O  CO  CT.  + 
LO  r—  CNJ  * 
UD 


irnDLOo  vt 

UJr-r-OO 


ooooo 


mccufr-i-oo 
*?•  ro  *j-  CNJ 
to  00 

CNJ    i— 


O    O  CNJ    LO   r—    <3"  r— 


OOOtOCOOiN 
CD  o  o  ^d-  <a-  CNJ  LO 


O  CD  LO  r-   i —   «d-  CO 
CTJ  C5  CNI  CNJ  CNJ  i — 


co  i —  i —  «d-  r~- 

to 

lo  «*  r^  c — 

a.) 

cnofo 

ro 

CNJ   r— 

<=r 

LO   00  ^"   I—    r—    O   O 

W   CO  <*  N   O  O  O 

CTl 

IDCOOOOOO 
CNJ   I — 

LO 

*    ****** 


******* 


******* 


O  O  O  O  CO 
CD  O  LO  LO  CO 


O  O  r^  r-»  r-^. 
o  o  to  to  to 


O  CD  to  ID  to 
O  CTl    <*    CNJ   CNJ 


ro  i —  i —  «d-  i — 
lo  m-  r~  i —  CD 


en  CD  CO  CD  CD 

CNJ  I — 


LO 
ID  LO  *         •-  * 

«3- 


cnj  ro  co  *    cnj 


CNJ  CNJ  CNJ  CNJ  CNJ 


>1  >1 


(O 

m 

o 

S- 

CO 

tf- 

aj 

c 

«r— 

Q. 

ai 

+J 

i/i 

<_> 

S_ 

o 

CO 

CD 

Cl) 

cu 

4- 

4-> 

c: 

T 

1/) 

CO 

C> 

C) 

u 

O 

CO 

3 

S- 

O 

I/I 

3 

"+- 

co 

•r— 

CJ 

T3 

OJ 

•f— 

f 

U 

3 

CO1 

ro 

c 

>| 

3  c 

t=  o 


o 

CD 
CL 


O 

S- 
CL 


i —  CNJ  00  ^3"  LO  CO  I — 


i —  CNJ  CO  «3"  LO 


ro 

CD 

VI 

O 

c 

c+- 

CD 

O 

CO 

_o 

OJ 

ro 

CO 

Z5 

tj- 

ro 

O 

o 

CD 

CU 

.n 

CO 

3 

X5 

ro 

r— 

O 

CD 

CD 

',_ 

JO. 

X3 

aj 

CD 

c~ 

-(-> 

4-> 

ro 

CT 

3 

»r- 

<_) 

T3 

rO 

0) 

CJ 

XI 

s_ 

CD 

o 

-Q 

u 

0) 

+-> 

i- 

O 

C 

■<-> 

c 

o 

ro 

c 

CJ 

CD 

OJ 

3 

3 

ca 

JO 

> 

> 

* 

* 

2.3-153 


c 

OJ 

cj 

+  > 

c         to 

c 

O    >,  CD 

13 

•r-    +J     c 

B 

CO- 

+■> T-    QJ 

S_ 

LO 

(O   i-   yi 

o 

O 

E     =5 

T3 

co 

S-    +J  r— 

cc 

o  o  ro 

S- 

^    E    C 

o 

S- 

o 

o 

■DXI    W 

XI 

<+- 

QJ    OJ    rO 

<0 

QJ    QJ    QJ 

QJ 

qj 

OO  00  (/J 

Q 

Q- 

>> 

4-> 

ur>  >£>  r~~ 

DO 

6 

o 

3 

QJ 

00 

<0 

QJ 

CO    C/l 

S- 

QJ    QJ 

cn 

QJ    CD 

U.    ro 

QJ 

+->  +-> 

JZ 

CO 

-t-> 

■o 

C    CD 

c 

ro    > 

■r~ 

to  +-> 

e 

-Q    O 

^ 

3    13 

+j 

s-  -o 

ro 

-C    O 

S- 

CO    S- 

+-> 

« —  Q- 

CO 

QJ 

to 

3 

3 

0<4- 

O 

o 

QJ 

CD 

o 

C    QJ 

<o 

•i-    CJ 

JO 

«t-    C 

S- 

ro    CD 

QJ 

QJ  T3 

JC 

> 

CD 

•  *    QJ 

-C 

*■ — . 

-l-> 

to   o   c 
3  c:  o 

c 

O^^r- 

■'- 

QJ           +-> 
CJ    QJ    ro 

XI 

ro   +->    £= 

qj 

D  ra  s. 

s- 

S-  +>   o 

QJ 

QJ     tO   <4~ 

+J 

.c 

c 

Q)  "0 

3 

>    3 

CT> 

O 

+->•>-  _C> 

C 

o 

C    4-> 

•  r- 

c 

QJ    ro    S- 

s- 

QJ 

CT>4->    QJ 

QJ 

S-    QJ    3 

2 

10 

QJ   cn  o 

O 

QJ 

Edr- 

i — 

•  r- 

LU  >•  LL. 

U_ 

cj 

QJ 

O- 

OO 

r—  CM  OO 

>^r 

>> 


>. 

■!-> 

TJ 

•r— 

10 

'  1 

5 

'.: 

I    ' 

QJ 

O  =)fc 

S-  ro 
QJ  -C 
>       

o  cm 
CJ      E 


4->  U 

£=  C 

QJ  QJ 

U  3 

S-  cr 

QJ  QJ 


«* 

r-. 

cr> 

4-J 

c  s- 

cc 

QJ    QJ 

UJ 

CJ    > 

CO 

s-  o 

O 

QJ  CJ 

\~ 

CL 

C_J 

QJ 
CL 
00 


*  +     *     * 

*  +     *     * 


*     -X     *     +     +     * 


*  +    *    * 

*  *    *    * 


********.»( 


+    ********    +    * 


MDOCDNNUr-O 

co  oo  !■•«.  oo 


inocnromcoooraoo 
0«3-oooooooooi— 

ro  CNJ  CNJ  i —  f— 


<NJi —  IT), —   i —   i —  CM.—   r— 


OonoonNrorororo 
ootooococooncoro 


OfOcDcororostrofO 


NNOOCONOOI —  M — 
IDlOOOfOkDOOlOlDCD 


COCOOOOOC£>OOOCOt£> 

Lnr--coco^-CNico<Nj 


MOOlONNOi —  O 

cocor-xcoooooo 


r—  i—  OCDOOOOO 


o 

O 


inoinroin 
o^j-cocoo 

cooo 

CO   O0  r— 

CO  o  o 
o  o  o 

LC0 

OO  CM  CM  r—  i — 

o  o  o 

o  o  o 

JH 

■K******** 


oo  oo 

-      -CMCOCMCMCMCMCMCMCM 
\M  CM 


E 

E 

, — - 

E 

3 

3 

3 

ro 

-t-> 

ro 

•  r- 

XJ 

ro 

CJ 

•T— 

f 

c 

•r— 

•i— 

>1 

•f— 

,o 

3 

■r- 

E 

1 — 

-C 

-C 

coK,- 

J3 

-ii 

3 

o 

U 

ro 

+-> 

3  IT- 

•r— 

C/l 

S- 

<<- 

ro 

CJ 

•i— 

QJ    C7 

S_ 

g 

c 

S- 

S- 

»i— 

E 

*"    c 

o 

O 

+  > 

QJ 

+-> 

C 

cn 

CJ    O 

■a 

lO 

CJ 

CI 

ro 

- 

Cl 

QJ 

CJ 

c|  s- 

c 

S- 

•  ^ 

+J 

E 

O-r- 

o 

CJ|C 

ro 

U 

3 

H      u 

o 

■r— 

ro 

aj 

l/I 

•r— 

>J  ro 

>> 

l/ll-r- 

5- 

i — 

Q. 

3 

"O 

cJ-,- 

Cj1 

3     C 

rj. 

3 

00 

E 

■r- 

c5|j= 

c 

—     r° 

LT\ 

Q. 

o 

C1 

hj° 

S- 

>J+J 

>> 

[ 

s- 

a' 

cH  o 

D 

r-l-r- 

jr 

ro 

r— 

oo 

_j 

<l 

N-' 

-X 

ujIoO 

D. 

_J 

<: 

>1  s- 
Q.  — 
O 

s_ 

C71  QJ 


S- 
>~J  c/i  I 


•r~J  <" 

i-i  QJ 
TD    CJ 


3  a.  uo|  -3 


ro    >,  Q) 

O   r-|j= 


QJ 

a. 
oo 


c>jfo<^Lncorscocri 


c\jro<tincDNC0cnOi — 


2.3-154 


o 
o 
co 


>>  • 

+J  TD 

•r-     fO 

i —  «^-        CO 

CO    3 

•    •  *      •  * 

c  o- 

LO  O          00 

0)  -^ 

co  cm 

a  =tt= 

S-        ICS 

<1J    x: 
>    ^ 

O  CO 

o     e 


4->  U 

c  c 

ai  <u 

O  rs 

s-  cr 

a>  a> 

a.  s- 


ir> 

r- 

+-> 

CTl 

C    S- 

r— 

qj  a> 

o  > 

>- 

s-  o 

_J 

ai  o 

ZD 

Q. 

"-3 

•o 
cu 


4-> 

c 
o 

C_) 


CO 
CM 


O 

ai 
a. 
co 


r-~.  CM  00               in                      CO 

.      .  *  .  *  *         .  *  *     *        .  * 

in  cm  *  r-  *  *    r-~  *  *    *   n* 

crv  co  r- 


>3-  CM 
•     •  * 

r-   LO   * 

tr>  co 


■X    *    *    * 

*     *     *     * 


ID   *     LO   *     i — 


O 
O 


****** 


CM 
CD 


O 
O 


OSONOONNNnmOO 
en  10  in  CO  CM  r— 


nNmnoT'iooinooo 

CM  CTi  <*  . —   00  i—  i —  i — 
LO  CO  CO  CM   i — 


i-^r--cDr^.corococororocococo 
lOLOCDLOCorococococororoco 


nonoofofoisncinnnn 
coocorocoroLorocorococoro 


00 

1— 
o 

UJ 

g 

1- 

co 

LO  CO  CO  lo 

o 
o 

LO 

o  r-~  co  co  co  co  co 

CD  LO  CO  CO  CO  CO  CO 

o 

>- 
or 

CO  o 
CO  o 

o  ro  co  co  o  f^  ro 
CD  ro  CO  CO  CD  LO  CO 

ro 

CO  CO  CO 
CO  CO  CO 

CO  LO  LO  "3" 

o 

ro 

to 

O  LO  CO  CO  CO  CO  CO 

CM                              r— 

CO  o 
CO  LTl 

O  co  co  co  o  co  co 
co  ro  co  r—  i — 

ro 

co  ro  co 

CO 

in 
en 

r— 

o  r~  o  r-» 

"=d-  •vj-  co  *d- 

O 
LO 

o 

Nssnrooo 

CO  i—  r—  i—  O  O  CD 

co 

or 

UJ 

CO 

ro  c- 

CM  CTi 

co  ro  o  co  ro  O  co 

<e    r—    CO   <—   r—  I—   CD 

CO 

o  o  o 

O  CD  CD 

^ 

CT>  LO  U">  CO 

CM 

OOOOOOO 

CI 
CM 

LxJ 
h- 
O- 
LU 
CO 

in  ro 

CO   CM   i —  O  CD  O  O 

CD  O  O 

)B. 

•zt       "CO  r^.  CM  CM       "CM  CM 
LO  CM 


E 

•r— 

E 

E 

r— 

4-> 

3 

3 

rt3 

r3 

c 

5- 

V- 

4   ' 

ra 

E 

■1— 

o 

O 

1 — 

ra 

V 

■■-1 

3 

■r— 

E 

4-1 

o 

c 

>, 

•■-!      .  «3 

JO 

jC 

<u 

s- 

L^- 

c 

JZ 

CO 

^    Et 

IO 

1 — 

+-> 

c. 

Cl) 

v— 

■  r- 

•r— 

o 

3 

io     3  li — 

u 

03 

•1— 

4- 

i/i 

C7" 

a. 

(0 

QJ 

2    i-    o 

1— 

O) 

c 

en 

s_ 

5. 

o  o  h- 

c 

E 

10 

E 

"O 

o 

fO 

s_ 

+-> 

a' 

-C     4~>    -r- 

10 

3 

13 

r— 

■r— 

C) 

c: 

<D   u   en 

s- 

■r- 

CI 

■c- 

Ci            C 

-O 

c: 

■f— 

S-t  LU    c 

f— 

X) 

o 

T3 

o  c 

-r— 

T3 

o 

o 

+->  o 

o 

s_ 

O 

s-  o 

'lU 

c 

<_ 

,  ro 

1 — 

<o 

o. 

>-, 

a 

>J.r- 

V. 

•  -> 

>i 

COr- 

col 

1 — 

o 

ex 

o 

q1  c 

3 

CO 

cx 

3      => 

—  x 

JZ 

c 

o 

c 

o  ra 

O 

,  o 

EC, 

E    O 

u 

0) 

s_ 

CU 

irJ"^ 

00 

ro   l- 

SJc, 

Oir— 

o 

x: 

en 

x: 

Civ- 

0) 

o  en 

r-    ro 

i-\sz 

^ 

to 

< 

<_> 

et 

CO 

a 

D- 

cC 

LXJ 

_J 

CO|Q- 

E 

■-i 

70 

3 

S- 

it) 

n 

•r— 

U 

— ; 

•f— 

>^ 

s- 

c 

c 

rjj 

J-> 

■r- 

u 

^ 

■  1 — 

•  i — 

151 

r.. 

~ 

cr 

'- 

- 

io 

t- 

+J 

-a 

CJ 


i-c%ito«t  uno  t^tooio 


r-  n  ro  ■*  uiio  n  co  en  o 


2.3- J55 


E 

01 

O- 

c/l 

00 

UT 

O 

■  I— 

CO 

"O 

01 

cm 

TD 

c 

s- 

C 

a 

o 

ro 

o 

4-> 

4- 

c 

l/l 

c 

o 

>>  QJ 

ro 

QJ 

•  1 — 

4-> 

c 

E 

D. 

■t-> 

•  I— 

QJ 

'- 

>■. 

TO 

V 

Ol 

o 

+J 

E 

3 

XT 

S- 

-M 

r  — 

-C 

o 

a' 

10 

s- 

CO 

4- 

E 

c 

o 

z> 

o 

t- 

XJ 

-o 

l/l 

XJ 

XI 

QJ 

a> 

18 

10 

+J 

O) 

QJ 

0! 

QJ 

•1— 

CO 

I/) 

to 

C3 

ITHD  N  CO 


■!— 

l/l 

w 

aj 

Oi 

E 

QJ 

CTi 

3 

s- 

(0 

+J 

+-> 

4-> 

ro 

l/l 

XD 

QJ 
QJ 


CO  +-> 
J3    O 

3    3 

i-  XD 
-C    O 

CO     t- 

Q. 

QJ 


CD 

C    QJ 
•r-     O 

V-    c 

TO    QJ 
QJ  X3 


+-> 

CO    O    C 

3    C    O 

c 

O "r- 

X3 

QJ           +-> 
(_>    QJ    TO 

io  +J   E 

QJ 

_0     TO     S- 

S- 

S-   -1-'    o 

QJ 
4-> 

QJ  CO  <4- 

C 

- — -   QJ  XJ 

3 

>    3 

Dl 

o 

4->   -r-    -O 

C 

o 

C    -t-> 

•i— 

c 

QJ    TO    S_ 

c 

QJ 

OH->    QJ 

ai 

U    QJ    3 

3 

l/l 

QJ    CD  O 

o 

QJ 

E      0)   r- 

< — 

i—  co  ro  >3- 


CTI 

o 


QJ        TO 

E     J= 
3     -^ 

r-   CO 
O      E 


0J 

C    E  — - 

ro    3  ro 

QJ  r-  E 

SL    O  ^- 


O  CO 
o      E 


c 
o 


>> 

+j  o 

c  c 

qj  a> 

CJ  3 

i-  cr 

QJ  QJ 


>> 


aj 

CO 


+    *    *   * 
*   *   *   * 


DO 

r~.ro  * 

cm  00  + 

ro 


cm  <*  o  O 
O  ro  O  O 


o  o  o  o 


CD  O  "*  CO 

o 

r~-  cm  en  en  i —  t-H 

cr> 

oin* 

o 

ro  ld  i —  co 

co 

«d-  co  <— 

CO 

cd  r--  "3-  o 

ro 

r-~  <— 

CTi 

co  cr>        «* 

ro 

^iDino 

en 

r-~  t-~.  en  co  o  o 

r—  ro  «* 

Ol 

co  >*  cr>  r~- 

CD  CO 

o^ 

i—  «a-  >—  r— 

CO 

ro 

CM   r— 

o  o  o  o 

CD  «=T  CD  CM 


o  o  o  o 
o  o  o  o 


O  o  o  m 
o  ^-  en 


^r  co  en  o 
■—  ro  ^  o 


co  co  o  o 


*     *    *    * 


■X    *    *    * 


co  co  o  en  ro  ro 

cd  co  en  r^  i—  >— 


o  o  o  o  o  o 
O  en  CD  O  en  en 


KNincooo 
co  <3-  en  r-~  o  o 

r-» 

r—  <d"  I—  r—  CD  O 
CM   r— 

cn 
ro 

**     "  co  en  * 
co        co  >* 


ro  ro  +:    ro  -x    * 


*    *    *    * 


CO  CO  CO  CO  CM  CM 


CL 

o 

QJ 


TO    QJ 
JO  i — 

o  a. 

o  -r- 

s-  s. 

TO  H- 


D. 

E 

>1 


i —  co  ro  «3-  en  co 


QJ 

W. 

3 

QJ 

U 

o 

S- 

D 

ifl 

4-J 

c-n 

10 

C 

XI 

3 

H- 

fa 

o 

o 

OJ 

<u 

JD 

LP, 

3 

XT 

10 

r 

CJ 

QJ 

d) 

n 

lf- 

T3 

QJ 

QJ 

s: 

+J 

-i-j 

11 

c 

rj 

•»— 

u 

QJ 
XI 


2.3-156 


>1 
u 

OJ 

c 

o 

id 

c 

-)-' 

Q) 

m 

o 

+-> 

c 

C 

oo 

c 

O 

o 

>,  a> 

<o 

<_> 

G- 

■  r- 

4->    c 

H 

CO 

+-> 

•r-    Q) 

S. 

O 

to 

i~   m 

o 

CO 

H 

3 

XJ 

CH 

S- 

•M  i — 

o 

fO    n3 

s_ 

i- 

«t- 

£    e 

o 

o 

O 

4- 

-o 

X3     in 

TJ 

OJ 

QJ    ru 

ro 

>> 

QJ 

0) 

CJ    CJ 

GJ 

+-> 

u 

Q- 

go 

co  co 

CJ 

C 

T 

>> 

qj 

Ol 

lo  10  r^>  CO 


s- 

-O 

+-> 

J3 

^— -* — * 

-Q 

in    </> 

frt 

<D    QJ 

l- 

Qj   en 

OJ 

-(->  ■»-> 

-c 

</l 

+j 

X) 
C    QJ 

c 

<o   > 

'r— 

I/)  +■> 

F= 

J3    <_> 

3 

3    3 

+-> 

s-  a 

<o 

-C    o 

s- 

00     i- 

+-> 

O- 

ol 

QJ 

to 

3 

3 

O  4- 

o 

O 

aj 

cn 

o 

C    QJ 

(O 

•r-     O 

J3 

4-    C- 

S- 

fO    QJ 

QJ 

qj  -a 

.G 

> 

qj 

.«    QJ 

-C 



4-> 

in  o 

<r 

3     £Z 

o 

C 

o — - 

■t— 

•i— 

0) 

'  1 

O    QJ 

"1 

TD 

(O  4-> 

h 

OJ 

■O    to 

c 

i- 

i-  +J 

o 

QJ 

QJ   in 

4- 

O 

C    +J             T- 

e 

QJ    to    S-     S- 

QJ 

CJ)+->    QJ    QJ 

S-    0)    3    3 

l/l 

QJ    CD  O    O 

01 

E     QJ   r-   r- 

•r- 

U>U.U. 

CJ 

at 

o. 

CO 

i—  CMV")  «3" 

o 

>> 

ro 

OJ 

,i 

5*i 

-Q 


QJ 


u 
o 

CO 


>1 

J-' 

■a 

•r- 

ia 

</> 

3 

c 

CT 

QJ 

-^ 

Q 

=»fc 

c 

S- 

cc 

a> 

CiJ 

UJ 

o 

> 

CO 

i. 

O 

o 

QJ 

□_ 

O 

1— 

CJ 

o 

CJ 

QJ 
O- 
CO 


********* 
■k-lc-K-ie-K-lcHcHc-te 


******** 
******** 


***** 
***** 


********* 


************** 


t^.  O  lO  *d"  CO  «=}-  i —  COCO 

co  cm  en  r-»  ^a-  <—  i — 


io 

LT> 

crv 


momcOLOcoocOLnooooo 

O  <^-  CO  O  Ol  CO  CM 

O  >—  i—  i— 
CM 


CM 
LC> 


ooooooooo 

COCMCMCMCMCMCMCMCM 


OOOOOOOOOOOOO* 

oinininmiiiinLninimnuiLrH! 


OOOOOOOOO 
OOOOOOOOO 


*3-0<3-«3-CM^<3-*3-CM 


N  O  io  ■*  CO  *  i —  COCO 
MNCflN'S-r-! —  O  O 

ID 

LOr—  OOOOOOO 

CTl 

ooooooooooocoo 

OOOOOOOOOOOOOO 


UJ   C3   LO   LO   LO   O   LT)    L.O    LO    O   O   LT)    LO    CD 
CTli —  COCMCO«S-c —   i —  i —  i —  i —  CO 


LOOCOCOLnCOCSCOLOOOOO 
O-3-COOCTiCOCMOOOOOO 

o 
c 

CJ 

O.—  r—  r-  ooooooooo 

CM 

o 

LO 
CM 

********* 


CO  <=d-  LT)  *d- 

CMCMCM       •       •>      "CMCMCMCOCM        -CM* 
NOT*  CO 


1/1 

x: 

3 

re) 

a) 

u 

in 

•r— 

c. 

•r— 

■i— 

b 

aj 

c 

m 

l/l 

r 

fO 

c 

r— 

•^ 

0J 

c: 

o 

■  r— 

+J 

o 

<o 

s- 

</) 

ro 

u 

>1 

3 

-i — 

CI 

Cij 

f- 

x: 

,  o 

> 

o 

fO    s- 

<  ■> 

o   cr 

LU 

ia 

Q_ 

■=c 

w 

00 

3 

ra 

t. 

;-- 

> 

o 

s- 

LU 

CO 

oil  S- 

■i-  q 

in  +J 
CO 

qj  aj 
+->  +j 
•  to\ 

Q.  S-    in 
m    Cl|  3 

ojI  tj|  o 

O    O    i- 
Q-|Q-|CQ 


F 

(0 

3 

cz 

IO 

CI) 

i— 

r3 

i- 

. — 

»t— 

o 

OJ 

O 
4- 

l_> 

c 

T— 

> 

JC  ■•" 

CJ 

cr 

O 

m  U-»|  > 

'1— 

r- 

— 

3  —    S- 

n- 

- 

3fe!gj 

>«- 

■— 

o 

3    ra\  OJ|  cz    ro 
i- 1  in    o". !  t-    co 


>-j  QJ 
in|j-> 

col^a: 


o 


r —  CMCO<3-LOCOr^COCTl 


i —  (\J  CO  *  LO(D  N  CO  Ol  O  c —  CMCO^- 


?.  3-157 


x> 

•f— 

o 

o 

IS) 


>, 

■ 

4-> 

1  ' 

•»— 

|Q 

1/1 

3 

C 

i  y 

01 

-\ 

O  =«*: 

o 

c 
<o 
+J 
in 
c 
o 
o 


s-  cr 

QJ     QJ 


QJ    <1) 


S-    O 

0)  o 


en 
o 

o 

c 

QJ 

J= 
Q- 


-o 

QJ 

C 


co 

CM 


QJ 


O  «3"  O  O  CD 

***** 

*     *     *     *     *     CM  CM  >^-  ■ —  ^J- 


i—  o  o  o 
********  .... 
********mc\jncsj 


***** 


o  o  o  CD  o 


******** 


t-~   I —  i —   r— 


o  o  o  o 


oooooinmooo 

IDCftOONWr-  ■— 

ioni-c — 

CO 


rooonooMsnNNn 

CO«3-LT)t^.C3COUD«a-i — 

NtONi-r- 


oooooooooo 

OcnLntninininininin 


OOOOOOOOOO 

oooooooooo 


CTi  "3"  CM  i —   . —  CNJ 


IE 


OOO  OLOLDOOO 

IOOIOONNi —  OOi — 


>.oroi— i— oooooo 


co 


oiDioiDnnnnotono 


ONOonnoNrosnn 

OUOOnfOOUniDMM 


co  on  ^»-  ro       r—  r—       cm 


COClOI^OCOlD*! —  OOO 

lO 

SMMr-  r—  O  O  O  O  O  O  O 

co 

CM 

lOinimnmMMNOj-ic 


-co     -  cm  r^  ir>  in  co     -  i_o  10  ^s- 
l£>        io  csi 


E 

>1   «0 


fO 

o 

s. 

Q.    Q.    3 

-   o1  ■  • 

i- 


-U  M-[  Q,1*- 


>l  o    fO 


i/i 


CTlM- 


o  o 

s_ 

>4>JO 

Q.    CL-r- 

o 

1/1 
cr 


<aj  o 


oi  El  o  i 
—    =5    E 


I  QJ| 


Nn>*inioi —  co  en  o 


■ —  cMCO^rinior-^cooiO'—  cm 


(1) 

S- 

=J 

•o 

aj 

o 

o 

i- 

10 

Q. 

+J 

ra 

cn 

X'- 

CT 

•r- 

It- 

i — 

ID 

n 

E 

QJ 

fO 

U 

, — 

C1J 

01 

Xj 

**- 

T- 

CJ 

C) 

4-» 

-e 

rj 

-o 

U 

CO 

■o 

01 

CO 

s_ 

-O 

<D 

o 

r— 

o 

■u 

o 

QJ 

o 

0J 

5- 

c 

Q. 

c 

2.3-158 


rc 

cu 

s_ 

<c     m 

cr 

l 

C\J 

-C 

^ 

oc 

r—        *Ss-^ 

rO  CO 

c 

m 

oo      E 

rc 

CO 

O- 

CO 

>~ 

O 

+-> 

CO 

•i-  fa 

en 

00  .c 

r-. 

LO 

S- 

cu  =*= 

o 

O 

4- 

O) 

Q. 

i-        fO 

CO 

>> 

cu     .cr 

o 

(— 

o 

+-> 

>    ^ 

O  CM 

C_) 

LU 

"O 

O      E 

CO 

n— 

:s 

<T3 

<£ 

-Q 

cc 

r— 

CU 

*■ — ^ 

-C 

>> 

oo 

, 

4-> 

r— 
C_> 

"- 

C 

rc 

LU 

U_ 

•i— 

+J 

CO 

LO 

o 

vo 

00 

^ 

CM 

CO 

E 

C 

<c 

>- 

Z5 

o 

a: 

ac 

+J 

o 

h- 

< 

r<3 

2: 

S- 

*3- 

s: 

+-> 

ro 

00 

>> 

o 

CO 

CU 

+J    o 

CD 

c  c 

>- 

LO 

%- 

cu  cu 

Cd 

LO 

r>» 

«* 

+-> 

O    3 

<: 

CM 

CX> 

«£) 

s-   cr 

s: 

• 

r— 

a» 

cu  cu 

s: 

VD 

CO 

S- 

D_    S_ 

ra 

DC 

Z5 

U_ 

CO 

LU 

4-> 

» — * 

CO 

03 

^ 

E 

«3- 

LU 

1— 

CU 

-t-> 

CTv 

o_ 

_c 

C    S_ 

^~ 

O 

LU 

o 

-M 

CU    CU 

O 

CO 

o 

U    > 

oc 

• 

C 

s-  o 

LU 

o 

*s 

o 

•i— 

cu  o 

CO 

>- 

D_ 

O 

_J 

■o 

1— 

ZD 

cu 

<_> 

•s 

S- 

o 

CU 

01 

■•-> 

LU 

c 

z: 

3 

ZD 

o 

■-3 

u 

1 

c 

>- 

cu 

rc 

E 

oo 

S- 

CD 

cu 

T- 

Q. 

u 

OO 

<u 

o 

Q. 

CD 

CO 

+-> 
00 

o 

00 

^— 

r— 

CO 
1 

oo 

3 

3 

-a 

CO 

S- 

cu 

• 

cu 

CM 

Q. 

•r— 

00 

3 

00 

C 

C 

cu 

3 

•r- 

CU 

•1— 

■"3 

Q_ 

^~ 

o 

JD 

cu 

ra 

Q. 

, 

# 

r— 

co 

i — 

, — 

2.3-1  "9 


o 

CO 

or 

s_ 
o 


oj 
a. 


JO. 

oj 
+J 

c 


-o 

QJ 
<1J 


T3 
OJ 

S- 
QJ 


T3    <1) 

O 

X)    C 

C    0) 

<0    CJ  +-> 

C           00  C 

O    >>  CD  rt3 

•■-  4->  c  E 

+->  -r-  a>  i- 

IO    i.    l/l  o 

E    3  "O 
S-    4->  r— 

O    ra    rO  S- 

t-    E    C  O 

o 

■OT3    WD 

<d  cu  n3  ra 

CD    CD    CD  CD 

l/)l/H/)Q 


in  icrvoo 


CO  CO 

CD  QJ 

CD  CD 

S-  <o 

4->    +-> 
00 
X) 

C  QJ 
<t5    > 

CO  +-> 
-O    O 

S-  X> 
X:  o 

in  s- 
— -  ex 

CD 

O  4- 
O 


(D    CD 
CD  XJ 


CO    O 
3    C 

o»— 

CD 

C_>  CD 

(O  +-> 

£>  (U 

CD  CO 

.c 

— -  CD 

> 


r-  co 
O      E 


QJ 
C   E     ^~ 
<o   ^  co 

QJr-         E 

s:  o    ^ 


CD      X 

>     -- 

O  CNJ 

<_>      E 


CD    QJ 


iZ     i~ 

CD    QJ 

>- 

CJ    > 

C£. 

i-   o 

cr 

QJ  CJ 

> 

C  -4-> 

QJ  n3 
Cn+-> 

S-.  CD 

CD  cn 

E  QJ 

UJ  5» 


3  a> 

jo  c 

$-  £ 

QJ  CD 

3  3 

o  o 


I —  CNJ  CO  >3- 


>» 

QJ 


<V 


*  *    *    * 

*  *    *    * 


C0**0***-3**0* 
co  *    +         *    *    *    on  *    *  * 


CTV  r— 

00  o 

•  *  * 

O  O 


IT) 
O 


roiDr-cn     •* 

O  LD    CNJ   CO       .— 
*3"  I     LO 


i —  i-^iocncniOcocNicnoi —  cn  cnj 

<3-  CNJ  r—  LT)  ItllOi —  CNJO 

co  r-        co  co 


o  «*  ■*  *3-  cnj  • —  CO  CO  in  io  ui  o  o 

O   CO    CO   CNJ    r—   •— 


ON 
CNJ 

cn 


m  cn  cn  in 

CNJ    CNJ   CNJ   CNJ 


O  o  o  cn 
o  cn  cn  CNj 


.—  o  o  cz> 
co  o  o  o 


r—  o  o  o 


*    *    *    * 


*    *    *    * 


UKNCO^OlOKrNNlDCACC    o 
«3"   CNJ  r-   CO  |-»   CNJ  CNJ  CNJ  CO  .— 


roKirjoiintNCCaitTi-CMC  :nj 
r^  cni  co  o  <*  cnj  . —  oi-^cooocc  ;; 


MrN\DoiinNccoNO\jnr-o-  — 

i —  CNJr—  CNJ  ^T   r—  .—  CNJ 


o  *3-  ^r  «d-  cm  .—  cc  co  r-  co  cn  c 
OCOCOCNJi —  i —  coccoc 


COOOOOOOOOOOG    ~' 


co  co 
r~     '    -irnD 
cn  cn  i 


CO 

i^-  cn  * 


CNJ*      *      CO*      CNJ*      CNJCNJ 


*     -X     *     * 


*      *      CNJ*      CNJ   CM   CM   CM   *      CNJ* 


cj 

QJ 
O. 
CO 


r—   CNJ   CO   V3- 


<oj  ts 


el 

<cl 


ft!    cD- 


cD!  cj; 

<->!  co , 
CO  -r-; 

QJ     >; 

c 

Cj|  3  !  00 

C  j-i- 

•i-    <C  [  3 
5J~ '  1  OJ 

xj]o, 
-t^    i-    c: 

CD    -C.-r- 

h- |(_),0_ 


OJ    CJ 
c-,«/l 


O     CO 

0J3 
tJ   E 


CD 
JO. 


CLi  >,:  co 


>> 


- '    u 

ri     ~  .       QJ 

r-.  C  Q- 


o 


1 —  CNjco^-cncor-~cocncji —  cnjco 


2.3-  160 


CO 
o 
ca 
en 

i. 
o 

<+- 


C 
o   >> 

•r-  4-> 
+->  -r- 
03     S- 

E  3 
i-    4-> 

O  <o 
»(-    E 

-a  -o 
oj  o> 

CLI    <LI 

to  co 


U  +-> 

OO  C 

qj  m 

C  E 

QJ  S- 

00  O 

TD 

"3  S_ 

C  O 
O 

00  XJ 

03  o3 

0)  0) 

CO  Q 


SZ 

4-1 
C 


E 
3 
4-> 
03 
$- 
+J 


3 
O 
CD 

o 

03 

S- 
0> 


lo  co  r^.  oo 


to  (/i 

CO  QJ 

QJ  CD 

t-  03 

+J  +J 
00 
T3 

C  QJ 

03  > 

oo  +J 

JD  CJ 

3  3 

i-  TD 

sz  o 

OO  S- 


O  M- 

o 

CD 

c:  qj 
■i-  cj 
it-  c 
03  QJ 
QJ  TD 


+J 

oo  o 

C 

3    C 

O 

c 

O 

•r- 

•  r- 

QJ 

+-> 

O    QJ 

«3 

-o 

03  +J 

F 

OJ 

-O    o3 

1. 

s- 

S-   +J 

o 

<I» 

QJ    10 

<t- 

4-> 

JZ 

ZZ 

QJ 

T3 

3 

> 

3 

CJ 

O 

+J    •!- 

xa 

c 

C> 

c  +-> 

r- 

c 

QJ    03 

s_ 

i- 

Q> 

CJ1  ■*-> 

01 

OJ 

S-    OJ 

^' 

2 

00 

QJ    CT 

( ) 

o 

<u 

E    CJ 

f — 1 

r— 

•r- 

UJ  > 

U. 

u. 

o 

QJ 

CL 

OO 

r—  CM 

CO 

<d- 

oo 

>> 

co 
i 

OJ 

CO 

>i 

Cvl 

en 
O 

QJ 

O 

r~ 

c 

.O 

QJ 

03 

03 


>>  • 
+->  "d 
•r-  03 
CO  3 
C  CX 
QJ  -^ 
Q  =1t= 


S-  03 
QJ  SZ 
>       

O  CM 
c_>      E 


>, 


O 
C_> 


+->  (J 

QJ  Q) 

CJ  3 

i-  CT 

Q)  QJ 


+-> 

C  i- 

QJ  QJ 

U  > 

s-  o 

QJ  C_> 


■li********************* 


CO  r--  c\j  cm  en  m  <3-  i —  ^3-r~->*ocTicriCO^ocD«*"^-roc\jCNi 
co  co  i — .  cy>  oo  i —  r-^i —  <o  id  ^r  co 
lt>  «3-  oo  t—  , — 


oooiouoiOLnoooLnoLOOLnoooOLncoLT) 
ooONNNNooooguiMnw-TLniniriMMM 


QJ 
Q. 
CO 


OOOOOOOOOOOOOOOOOOOOOO 

OOLnLnoLncDLr>C300cnoi-nLnw-)LnLnoi-nLn^.-; 

inOWNONONOl/lONONMrxNOOlfiCMMM 

COCTlCOMlfll^CMlIlfd-i CNJCNJi r—  r— 


CO  r^  M  CM  Ci  LD  >*  i —  ca-r^-^S-OCTiCTlOOCCCO^d-^-rOCNJtNJ 
IDkD  N  OlM  N  t —  r^-COLn-^J-COOOOCOOOOOOl 

LT)>^-roi—  r—  oooooooooooooooool 


lO 

o 


•Jc********************* 


c 
o 
s_ 

>1 

Q.   CO 

o 

S- 


Q-  E 

CL    3 


•    QJ 
CL  03 


>,   QJ 

1^3    ~ 


00    N 
>,   QJ 


>l   3 

— ]C0 


CL  O. 
l/>    QJ 


l/l 


03;  a 

QJ     ~3 


ci| 


o     •  SJ- 
1 —  clx:1  03 


to 


o> 


CL-f- 

1/1     CL,  03 

,  o 

X   s_ 

O   -M 

—    5^-LJ 


CL.IO 


QJ|  C:SZ, 

Ol  O  — 
03  E,  = 
00    QJ|  -z 

p  h-"!^ 

"o   c:   ^, 

c  qj  s_ 
<C|o-io 


o 

cnl  03 
O 


O 


LU   O 


QJ,  O      CO 


CL,    = 


wtT^inioNcocnOi —  (Mrotjunot^cooiOi — 

r-t-i-^r-r-r-r-r-r-NN 


2.3-161 


>>   • 

4->   "O 
•r-     rO 

01     3 

C  i.  1 

ai  ^ 


>     \ 

O  CM 
«->        E 


^e? 


c 

s_ 

a,' 

CD 

UJ 

u 

> 

z 

v 

O 

ID 

a. 

CJ 

■"3 

l 
>- 

<: 

X> 


c 
o 

CJ 


CO 

ro 

QJ 


*     +     *     * 
■fc     *     *     * 


*  *     * 

*  *     * 


«**«*********«* 

■H***********-*** 


■d**************************-*** 


en  co  «*  i —  cOc —  t^rovo'*vo«^-rococ\jc\joocOLnLn'3-'*«^-fOC\jc\jcsjc\)CNji — 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
COC0CMCM00^C0C)l£)O1^-VDCMk0  03>^-C0C0CM'^-CMCMCM(X>CMCMCMCMCM'=l- 


ooooooooooooaooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OJtJ^-'^CO"^CO'*>*UjO'd-lDlD*COOCO<\lCOWCO<t,*lD<3'MI\ICMPO 

cruOr-n^-foio^innr-nsti —  in        q-Mi —   . —     cm  cm 


01lfl<*i —  CO  i —  KrOloq-lDM-OCOCxJMCOCOUlin^^^fnMMMOJNi — 
WNNWiniilt^'tOClNWWi —  i —  i—  oooooooooooooo 

r-r—  oooooooooooooooooooooooooooo 


n  ««sr     ro  cm 

CM  CM  n   -  CM  CM  CM  CM  CM  CO   -CMCM   -   " 
CM  "CM       CM  CO 

CM 


CO  CM  «3" 

-  CM  CM  CM  r->  CM  ro   ••  CM  CM  CM  CM  CM   " 

«d"  co  ro 


E 

3 

3 

co 

l/l 

•t — 

a> 

c: 

r— 

3 

3 

•r— 

ro 

o 

r— 

0 

E 

3 

(/I 

+-> 

l/l 

i 

S- 

Q. 

,   >! 

0 

ro 

3 

•r- 

rO 

•  r— 

10 

o 

i 

JZ 

C_ 

QJix: 

■O 

4-1 

s- 

CJ 

CO 

, — 

, — 

4-> 

rO 

4-' 

ro 

.  <8 

CO 

QJ             ■— ,cx 

-0 

"- 

c 

C3 

ro 

01 

:• 

•  r— 

3 

3 

•  r- 

+J 

o 

o 

to  ho 

-r— 

fO!  O 

0 

s- 

3 

p— 

c 

r— 

c 

, 

13 

4-> 

a 

+J 

S- 

o 

t-J-r- 

I 

io;-t-         ■•-'  -C 

0 

0) 

jj 

. — 

ro 

O 

c 1 

■  r- 

CJ 

to 

VI 

.,_ 

^ 

rO 

c 

Ol  en 

3 

QJ.i — 1     •    C    CJ 

ro 

3 

r— 

•r— 

O 

O 

C 

10 

o 

fO 

O. 

CJ 

- 

c 

CO 

E 

r--r- 

to 

s-,  ciao  c 

u 

■^ 

•  XI 

!_ 

-Q 

C 

O 

S_ 

ra 

</) 

ro 

4-    S- 

u 

0.4-      CO    •!-     O 

'. — 

CO 

Q.  C 

O 

'— 

a. 

•1 — 

- 

-t-> 

i_ 

CO 

o 

s_ 

col  (O 

ai 

•r-k- 

10 

JO,-r-           l-f- 

c 

fO 

CO    QJ 

1 

3 

CO 

CJ" 

3 

co 

a. 

3-r- 

4->|                              .   C71|  03 

o      ,  to 

0 

,M- 

■>- 

Q.  ro 

•  n 

c 

QJ 

3 

c 

.a 

ClJ  M 

E 

r-  UO 

l/l 

e;  C  -r- 

_    E|_i- 

,  fOI               E 

CO 

•    CO  -r- 

P 

O 

rO 

a. 

i — 

o 

— 

cJ  QJ 

3 

3   -r- 

>1 

3|  O    S- 

Q.   ro  -r-    ro 

to 

3 

•1— 

3.       ,XJ 

~ 

S. 

.-o 

10 

'— 

c 

•  *i— 

El  co 

X 

s-i—  <o 

3    C 

•f— 

C 

l/l 

CO    CO    c 

!U 

>i 

i- 

rx 

ITI 

<u 

rO 

oJ  i- 

Q-r— 

o 

to      ,c 

■r-    O 

10 

■  S-i-r-|  S" 

i- 

O 

— 

,  3|  0) 

4-> 

Q 

aj 

o 

ro 

+-> 

i/l 

Ol  0) 

CO      O 

xl'i 

c 

CO     X    c 

4->;    Ol 

r0|  O    E    ro 

10 

a 

0 

X    C|  CO 

C"-. 

o 

i — - 

, — - 

S_ 

CO 

i— |.r- 

4- 

O    QJ 

OJ 

>lO0) 

5l  0 

-SZ 

a,  r   cujc 

CO 

0 

— 

°  "■"  5 

0 

t. 

01 

Cl, 

4-J 

c 

T3     Qj-t-> 

ro  T- 

■—   +-* 

— 

-o:—  -m 

u 

■i-i   CJ:4->!  QJ 

>^ 

r— 

C 

i-  oJs 

E 

cr 

o 

id 

en 

cu 

O    tl    3 

O    i- 

-*=    s" 

^ 

<u  ix:  c 

oi  ^ 

0 

Hi-   H5- 

c 

t_ 

C, 

ro    3|0 

-, 

«C 

i.'- 

X 

<C 

Q. 

a.  p:  cjj 

Q.  J— 

G-|<C 

xlcxicC 

_J|UJ 

^ 

c/>  «c  <c  <c 

a. 

LU 

<_>l_llr- 

CJ 

i —  w  n  <t  kud  n  co  oi  o  i —  rsifO^inioNcooiO' —  cvjn^m  id 

r-~.  00  CTi  0 

CM   CM 

CM  CM 

CXI 

CM 

J 

CM  CM  CM 

■-0 

2.3-162 


>1 

4-> 

D 

•i— 

ra 

10 

ZJ 

e 

CT 

0) 

^^ 

[j 

--» 

c 
o 

CD 


>, 

4-> 

(J 

c 

c 

III 

tu 

u 

3 

S- 

CX 

CD 

<u 

J-    o 
CU  CD 


CD 

3 


c 
o 
o 


************** 

•K     +     -K     +     ********** 


cricr.00       < —  r~->  iD^r- 

•      •••K  •  +     V        ... 

ir>  cd  ^j-  *    r~-  .^-  -*    *    «d-  cm  cm 


•tt************* 


co  oi  o       cr»  en  «*  co  cr> 

*    -k      •     •     •  ♦      •     •  +    *      ... 

COCNJr —  «d"  O  WOO 


r—  O  O  O  O  O  CD  O  O  O  O  O  O  «3"       ■— 


■ —  oiNo«*>a-nooiC'icoNin 


OOOOOOOOOOOOO* 
CMCMCMCMUDCMCM^CMCMCMCMCM 


ooooooooooooo 

COOOCNOO'S-IOOOOID 


OOOOOOOOOOOOOO 
OOOOOOOOOOOOOO 


r—  CO 


<—  OO00OOOOO000«3" 
OOOOOOOOOOOOOCMj 


OOOOOOOOOOOOOOl     CO 


OOOC    OOOOOOOOO 
OOOC    OOOCDOOOOO 


oio^}-<-o>=3-coo^r>=rcMuDCM 

MinflNwoiONforviinni- 


^-  co  oo  -=r  xhdom^o*m^ 
. —  WNLT^^noworoMn 


O   O  CD  O  CD 


CM  CM  CM  ^-      «      -CO       •>  CM  CM  CM  CM  CM  * 
CM  n  CM 


UD  ^"  CO 

r-~     «          -  cm  oo 

CM  «d"  CO  ^T               »  IT)  CMJ  LO  «     "I 

-       r.        -        -<^-CM         "        «        "CNJOOlO 

^•cvjiriLn          -  r^  ixd  «d-  »    » i 

(^5      »             «-  <^-  CM 
CM                  <£>          CM 


F 

CO 

Z3 

CO 

l/l 

•r— 

QJ 

•r— 

(/l 

E 

CO 

z> 

•  r- 

C 

i 

o 

r> 

CD 

</> 

•r— 

c 

•r- 

o 

s 

S- 

o 

o 

•  r— 

CO 

n 

a 

M- 

•  o 

cu 

-,— 

c 

.c- 

+-> 

</> 

o 

•i— 

CL  S_ 

C3- 

C- 

Ql 

+J 

r-1 

r— 

o 

Dl 

l/>  .rz 

•  r— 

aj 

C 

•r— 

cz 

T) 

o 

sz 

o 

•  c 

to 

CD 

^ 

■i— 

C 

r> 

o 

CO 

CD.  ZJ 

> 

C/l 

r- 

CD.  n3l 

1 — 

J 

<o 

l/>  'f— 3 

ctt 

,      ,  zs 

F 

to    CD 

; 

+-> 

■r_) 

XT 

l/>    cz    u 

z> 

u: 

; 

c 

t- 

CU 

c 

p 

+J 

zi  o  m 

•1— 

o 

+J 

c_> 

o 

1 — 

O 

Z! 

cr 

c    i-         c 

CT 

HJi  tz 

•p- 

-CZ 

■ — 

<*. 

•r~ 

05 

CD    >J  c/i 

"O      CLJ-r- 

■1— 

•n 

H  ^ 

1_ 

o 

•1 — 

CD 

■u 

+J 

_Z" 

■o 

CD    O 

^ 

rt> 

o 

4-J 

ex 

rn 

a. 

fO    Ol  CU 

Q 

t3    C 

4-> 

1 — ■ 

l/l 

•r- 

fc 

>* 

cW  i-    CD 

, — 

i — 

C  -* 

•r— 

T5 

CO 

S- 

CI 

s.. 

>,   cn,'s- 

C.) 

o 

n  c- 

j 

C/l 

<_) 

<_> 

UJ 

_J 

c_J 

rd] 

'X 

c_> 

Q 

cyi 

co 

^D 

i —  c\jn^mior-.oocnOi —  cmco 
oooDnnnronnn<^-<^-cj-»^- 


r-(\jn<*LncoNcocnOi —  cmoo 


2.3-163 


JQ 
ro 


>1 

. 

■»-> 

a 

itj 

1/1 

3 

c: 

(   ' 

0> 

--. 

'    ) 

Tl- 

O  C\J 

o    e 


c 
o 

O 


>> 

+J  u 

c  c 

QJ  CD 

O  3 

s-  o- 

ai  <u 

a.  s- 


c  s_ 

<_)    > 

t-    o 

a>  o 


■•-> 

c 
o 
o 


rO 


o  o  r-.  <*  m  o 


ocor-       noocoiocooomin       <jr-uimmo       iniv 
•     •     •  * + *      ...* 

rOCXJCM-K      <*  <t  r-   r-  r-  CM  Ol   n  *      rOn>3-lOCVJC\J+      r—  CSJ   r—    *      f-   i—  r-  ■—   r—  I— 


«3-ir>io        ldi —  NNi —  c\j«3-ro        n  in  in  ro  r—  co        i-m. — 
OOO  OWOOOOOO         O  O  O  O  O  O         ooo 


O  O  •—  •—  i—  o 

o  o  o  o  o  o 


OlDkDOKHD(Mr-OCOCOlDlO«tMCMOOOtf>^Oy3>*"*C\lCMP>Ji —  OOO 
in^trOrOCVJCMCNJCMCMr—  .—  I—  r—  ■—  r—  i—  i— 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
«*0000CMC0O^CD00C\J«*'d-(N)C\JC\J>a-C\JCNJO<d-CVJC\JCSJCNJC\J0gCJ"a-^-C\J 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^^CO^C\l<*O^COO^tt)^OlOO^^CMO^U3lOC\jc\JC\lir-JO'=3-^f 
i—  CSICNJ^-^t-i—  ^"r—  r—  r—  i—        *3"  r—  .— 


O  lO  t£>  O    OOlOCNli —  OCOtOlOlO>*CMNOODlDkOCD«t^PO(\IMi —  OOO 
in-=3-rO0O    CMC\JCMC\JC\li—  i —  r—  ,—  ,—  i—  ■—  i—  OOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


m 

cm  r-^  «=*■  cxj           "  <£> 

Lncor-^           »•>-'-       >3-c\jro  «3-           •>                                                 «=f 
«    •>    «-c\jininc\iioc\i     •>    «    «r^c\j^i-cNjc\j     -  c\j  m  in  c\j  i —  io  10  r-^  in  in     •> 

UDCNJOJ              •>•>•>-         roi£>l£>  ro-                                                             CNJ 

io  10  m  m          -  c\j 
eg 


ra 

c^ 

rO 

•i— 

■r- 

a> 

r— 

O 

ro 

a> 

c 

o 

</> 

in 

o 

<+- 

(/> 

C 

rO 

o 

3 

3 

ro 

a> 

C 

4- 

Ul 

V 

.  3 

o 

i. 

Q. 

•  r— 

a> 

1 — 

a> 

(O 

rO 

QJ 

OJ 

ro 

<u 

ra 

ro 

Irt 

♦J 

•1— 

.c 

L. 

rO 

•r— 

, — 

3 

c 

•i— 

u 

cr 

ro 

T3 

T3 

< — ■ 

m 

3 

ro 

c 

ai 

+-> 

ttJ 

+-> 

4-> 

<i> 

(J 

•  r— 

T3 

ro 

c 

>r- 

C 

o 

,o 

l1" 

■? 

JJ 

i — 

o 

U 

rO 

03 

S- 

ro 

C 

Elo 

O 

Dl 

— 

S- 

3 

o 

■a 

•r-    E 

CO     O 

t- 

c 

rO 

L 

o 

r— 

■  r- 

<D 

E 

3 

3    O 

ro 

o 

CJ 

Q. 

ro 

-ri 

cr 

c 

•r-    O 

=  1  3     C 

o 

01 

ai 

ro 

c 

I— 

, — . 

-O 

ro 

U 

4->    O 

C 

S 

t. 

c 

■  i — 

0) 

^3 

^   s- 

3,-—     QJ 

o 

«J 

s_ 

in 

cr 

03 

O 

£ 

C" 

rO 

ro    O 

■r- 

ro 

+-> 

□ 

c 

•i— 

<- 

E 

> 

O  J= 

S_|.r-|C 

o 

>J 

•r— 

-Q 

4- 

ro 

o 

S_ 

r— 

o 

r— 

c 

>J  ro 

4->    O 

o|  H    QJ 

to 

QJ 

-Q 

ro 

en 

S_ 

E 

•r- 

^— 

T3 

ral  ro 

l/l 

S- 

•r-    ro 

ro 

p — 

■Cli — 

ro           -t->|  31  > 

3 

ml 

•  r— 

a> 

=3 

•• 

i/> 

O) 

•  1— 

OJ 

X>    0J 

>i 

ro 

4- 

.  CJ|  ro 

O    QJ          SZ 

E 

f^J 

E 

>■, 

C 

i/l 

3 

ro 

E 

I ) 

3 

( — ■ 

O        ,  ir> 

*-> 

•<-} 

lrl|  ro 

l'^ 

QJ          to 

+J 

rul 

3 

ai 

3 

ai 

ra 

O 

-r— 

. — 

•r— 

3 

ai 

-a 

O    ro 

■r— 

u 

OJ 

ro 

•r-  M- 

c  ai 

+->|C 

3 

c 

O 

S- 

S- 

-r- 

en 

i. 

Q 

cO 

1/1 

C 

ro 

. — 

c 

-C  •<- 

</l 

ra 

•  r— 

U1    QJ 

Or- 

,o 

rz 

rO 

ro 

ro 

i- 

.-   - 

"O 

,  o 

D 

•r— 

o 

s_ 

,  <u 

s_ 

Q. 

•) 

^~ 

t- 

a\j= 

S_    r— 

V)    s- 

OJ 

*J 

001 

U) 

ai 

O 

X 

c 

X   s_ 

«J 

E 

;t 

O-i 

E1- 

X 

ro 

O 

o 

•r— 

r0 

r5|+J 

QJ    -r- 

■o 

a. 

O 

>i 

4- 

a 

T5 

O  -t-> 

5. 

aj 

o 

1^ 

3          ,  O 

C 

E 

4_> 

«J 

1/1 

tsi    o 

•^trJ 

ci  cr 

;^- 

rjj 

s_| 

XI 

+j 

•r- 

s- 

E 

-—  >, 

-IJ 

+j 

•r- 

JZ 

C    ro  r— 

OLI 

o 

Q. 

O0 

>Jc 

o  •<- 

Dl 

s- 

T3 

ai 

r> 

S- 

ra 

o 

JC    X 

i/> 

^ 

S_ 

a. 

•i-    O  -C 

5. 

a 

0J 

ro 

C 

i-1  0) 

S-    ro 

s-   s- 

>! 

*J 

= 

X 

U3 

h- 

CJ 

<_> 

Q_ 

o 

< 

<c 

LlJ 

CO 

-1 

a. 

Q. 

< 

*— < 

-J 

'J 

a. 

O 

:_•> 

uj|r_) 

cq|uj 

M 

iyj 

B«| 

o  aj 


|  Ol  <0 


I  ON 
I5l< 


^irnrjMXXJlOr-Nro^irnotNCOOlOi —  C\jro<*lh«3r^COaiO' —  NCI 
i —  r—  i —  i —  i —  i —  C\jr>jr>jr>orAjr>jr^r>jr>jr>jr»orrjror^rvl(v^rorOrorO"^-^r'a_«^' 


2.3-164 


o 

CO 


z-6 

•r-     fO 
CO     3 

c.  cy 
<u  \ 


ro 

o  o 

O 

+J 

«3- 

CM 

CM 

CO 

c 

o 

(_> 

co 
r— 
<_> 

UJ 
CO 

<x 

r- 

>> 

4->    <_> 

CM 

c   c 

o 

o 

o 

a>  <u 

o 

O 

o 

Ll_ 

O    3 

O 

i-   cr 

«* 

CM 

C\J 

aj  a) 

>- 

3_     S- 

or. 

IJ_ 

■=C 

c  s- 

QJ  CD 

(_)  > 

s-  o 

QJ  <_> 
a. 


Ct) 


<1J 


QJ 
Ql 
CO 


O  O  O 
r—  CO  r— 


co       ■ —  (MniDoOi —  cocnoiocnoooooor^o 

£        .^e 

*    co*    iDin^MfONn^to^r-c —  r^oocxii —  ■ —  ■ —  ■ —  i — 


O  ■—  O 
o  o  o 


00  CONCMi —  LOi —  <trOI^CVI01CJ<*fOr-, —  , —  i —   ro. — 

*     •  * 

«3-         "d"  «3"  CO  . —  Or—  i—  i —  oooooooooooo 


ooooooinominoooifiooimnininmoo 
fZ>cocncn«d-C3CDLf>>^-rocMCMCMi —  . —  . — 

<ttONr-r-r- 


ooooooooooooooooooooooo 

ooooooomininirioinoo'nuiifiL'iiniriLnm 


o  o  o|  i 

ooa 


DOOM 


ooooooooooooooooooooooo 
ooooooooooooooooooooooo 

ininooooouiLouiooinLfioinoinininini/iLfi 
mcoair^cON'*r-i —  ^t-  ro  cm        cor—        , —  ■ — 


oooooouioinmoooLoooinininLoinoo 

CJCOcOCTl^l-OlOLn^d-COCMCMCMr—  i —  r-OOOOOOO 

in 

CM 

^trOOJ, —  .—  r—  OOOOOOOOOOOOOOOOO 

r^. 

r~~  CM  CM  CO 

CMCM       -CMCMCM       -  CO  CM  CM  CM       -  r--  CM       »  CM  CM  CM  CM  CM  CM  i —  CM 
CM  CO  i —  CM 


ro 

a' 

ro 

U 

CO 

CO 

•r— 

o 

3 

S- 

i — 

+-.' 

a; 

3 

rn 

\n 

C 

-a 

t) 

3 

ro 

x: 

'~~ 

ra 
(J 

ro 


■ —    ro       qj 


ro 

QJl  CO 

■ —   3 


JC]  Q- 


F 

3 

3 

CO 

•r— 

CO 

i — 

CO 

r— 

3 

■|— 

3 

r— 

3 

QJ 

CO 

3 

CO 

1 

+J 

>, 

ro 

•r— 

rr) 

o 

■ 

(fl 

^ 

3 

•  r— 

j 

O 

+J 

ro 

i — 

Q. 

O 

TD 

=5 

>1 

-f— 

+J 

3 

o 

c 

O 

ro 

sz 

o. 

+J 

+J 

-C 

3 

O 

U 

o 

CO 

3 

ra 

(J 

o 

ro 

to 

QJ 

cr 

Q. 

c 

ro 

4-> 

S- 

rcl 

CO 

O 

c_ 

•i— 1  CO 

co 

+-> 

(J 

CO 

i — 

■a 

•r-     r0 

3 

3 

CO 

XJ    Qj 

Q. 

C 

c 

Q 

3 

F 

ro 

O 

a 

O 

o 

CJ, 

! 

3 

O    ra 

ro 

S- 

h 

ro 

ro 

C 

1/1 

-C|t- 

a 

>1 

(U 

Q. 

Dl 

n 

•1— 

,  s- 

o 

CL 

+-> 

O 

ra 

cr 

t- 

X    ro 

i — ■ 

O 

CO 

i — 

s_ 

O 

OJ 

O 

C 

ex 

V- 

c 

Q 

4-J 

■  f— 

■4-J 

i — ■ 

qj 

ro 

cn 

Q) 

ro 

CO 

S- 

s_ 

c 

s- 

31 

CL 

in 

< 

LJJ 

<E 

D. 

< 

C0|  ro 
r-,rjj 
t—  QJ 
3  i_ 
r0    CTi 

o  C-J 
rol  131 


aj 


CO|  CO     3|   31 


re 

co|  ro| 

'ii! 

Q_i   3  I 


ro 

J3     GJ, 

CI 

3|  — 

u 

CL,  ro 

c 

0) 

3 

CI5-I 

•r-    QJ    ro 

'r-    era  ro 

■u   -r-     C  QJ 

5_    CJ    3  U 

o  '_>!-o  -i- 
jci!  o 
F;  o 

r0| 


-r-      CUir— I   C 


o  cJ 
CJ  -   : 

IS 


i  ro    i 
,  3>  ! 


Q' 
Oi  ro 


Ii<=C|lu 


ro,  >» 

rz  i     i 


ra 

a; 

i  c^i  U 


rO 

s_j  i/i!  'Ol  S- 

T3    Qj  -o    ra 


s_|  aj 

o 


ra 


rO|  0!+->|  ^ 


!i33 


O    S_    J_ 

S-!  QJ|  ro 
•t-'l  ro.  CO 

olcolCL. 


cy 


<*  «*  «* 


CMn^-ifnorvcouvOi —  csjro^mujrvcoaiO' —  cmoo 

r—  — ■  r—  r—  r—  r—  r—  r—   r—    r—   CMCMCMCM 


2.3-165 


CD 


03 

CD 

S-    03 

«=C   -C 

i — CNJ 

03     E 

co 

03 

o_ 

CQ 

oo 

o 

CQ 

ai 

s_ 

>> 

o 

+->    03 

M- 

•i-  jz 

CO  "-^ 

<D 

c  =n= 

Q. 

CD 

>> 

Q 

4-> 

CD 

i — 

03 

a 

S-    03 

oo 

CD  .£= 

-a 

>  \ 

03 

OCM 

sz 

o   E 

00 

CD 

sz 

+-> 

>> 

c 

O 

•1 — 

c 

03 

E 

4-> 

zz 

00 

-!-> 

c 

03 

o 

s- 

CJ> 

+-> 

00 

aj 

cu 

>> 

s- 

+->  o 

4-> 

c  c 

CD    CD 

a> 

O    13 

s- 

s_   cr 

=5 

CD    CD 

+-> 

Q_    S- 

03 

u_ 

io 


m 


LO 

o 


oo 


oo 

I— 

CJ> 

UJ 

oo 

<c 
a; 


>- 
a: 


oo 


«=3- 


cc 

UJ 
CO 

O 

I— 
o 
o 


OO 


LO 


o 
o 


uo 

C\J 


oo 

I— 
o 

oo 
or 


>- 


oo 


LO 

en 


en 

UJ 
CQ 


UJ 
OO 


>- 
_J 
^3 
■"3 


•"3 
I 

>- 


O 
CO 


LO 
LO 
CNJ 


O 
OJ 


o 
o 

C\J 


c: 

C 

S- 

•i— 

CD 

CD 

O 

> 

"O 

s- 

O 

CD 

CD 

o 

s- 

Q_ 

CD 

■*-> 

c 

13 

o 

u 

c 

CD 

CO 

CD 

•r— 

O 

CD 

a. 

oo 

«* 

co 

oO 

CXI 

oo 
CD 

CD 

■i— 

i— 

CJ 

JQ 

CD 

03 

Q. 

I— 

OO 

o 
o 


o3 
E 
S- 
CD 
Q. 
oo 
O 
CD 
+-> 
00 
O 

00 

13 
S- 
<D 
Q. 


LO 
LO 


CsJ 


03 
E 
S- 
CD 
Q- 
oo 
O 
CD 
4-> 
oo 
O 

oo 

3 
S_ 
CD 
Q. 
•r- 
C 

•~z> 


2.3-166 


ro 

c 

e 

01 


tz 

CD 

ro 

U 

+-> 

a. 

c 

l/l 

ST 

LO 

o 

>, 

QJ 

ro 

o 

•  r— 

+-> 

tr 

h 

CO 

+-> 

•i— 

CD 

<.- 

or: 

ro 

^ 

to 

O 

h 

3 

TJ 

S- 

S- 

-t-> 

i — 

o 

o 

rfl 

CO 

S- 

f- 

lt- 

i- 

o 

o 

0) 

X> 

~n 

to 

XI 

Q. 

Q) 

0) 

to 

ro 

>l 

01 

Q) 

01 

Q] 

+-> 

uo 

i/) 

I/) 

Q 

QJ 

ro 

in 

lO 

r-» 

CO 

O 

in 

-o 

rO 

,r" 

C/>     (/I 
<D    QJ 

E 

a>  cr 

3 

S-    ro 

+-> 

+->   4-> 

(0 

I/) 

s_ 

X) 

4-> 

c  <u 

in 

ro    > 

en 

to  +J 

c 

X>    (_> 

•  t— 

3    3 

i — 

S-  XI 

XI 

-C    O 

ai 

</>    fc. 

01 

~— -   Q. 

co 

qj 

4->    S- 

0) 

3 

a> 

O  4- 

s- 

o 

i 

en 
c  qj 

-O 

•i-    o 

3 

4-  c 

s- 

ro    QJ 

x: 

qj  XI 

V) 

> 

d) 

.-    QJ 

-c 

. — * 

4-> 

(/)   o 

cz 

3    C 

o 

c 

O-- - 

•r— 

-1— 

QJ 

4-> 

(J     QJ 

rC 

XI 

ro  +-> 

E 

ai 

XI    ro 

S~ 

S- 

S-.  4-> 

o 

a> 

QJ    i/> 

4- 

■t-> 

x: 

c 

— -    QJ 

X) 

3 

> 

=i 

c:^ 

o 

+J  T- 

-O 

c 

o 

C    4-> 

»I— 

c 

QJ    ro 

i. 

s_ 

QJ 

cn+j 

CD 

a> 

J-    QJ 

3 

3 

in 

QJ    C7. 

o 

o 

ai 

E    QJ 

t — 

i — - 

«r— 

UJ  > 

tj_ 

Ll_ 

O 

CD 

a. 

• 

<s> 

r—  CM 

ro 

^r 

m 

QJ 

CO 

*£ 

CO 

cn 

CM 

O 

a> 

O 

r— 

c 

-O. 

ai 

(0 

x: 

ai 

ro 

r 

X 

3 

^-^ 

, — 

co 

O 

E 

0J 
C    E'— 
rO    3  CO 
QJ  r-        E 

z:    O    — 


+-> 
•■-    to 

to  x 

c  \ 

qj  =n= 
Q 


S-  ro 
qj  x 
>    \ 

o  cvi 
O      E 


>. 

4-> 

u 

C 

c 

QJ 

aj 

J  ) 

3 

s. 

CT 

OJ 

OJ 

QJ  QJ 

O  > 

S-  o 

QJ  <_> 
O- 


********** 
********** 


********** 


O  CO  i —  N  Ol  00  ID  Ol  r->  tv 
<a-rorOt-(\ic\jr--kD 
ro  co  ai  cn  cm 


oiN'dT-rorjiroooo 

CVJ  to  LD  CTl  r—  CM   c — 
IT)  CO  CO  i—  i— 


intnoOLnuOLnoi-Oi^i 

M^oo^(\irginc\ic\j 


O  CO 
«CT  CM  ■* 

co        * 


**  **  <* 


"3" 

CO 


CTl 


r~-  r-  r-  O  I— 

i —  o  o  r-^  o 

■     •  +  *       •      •     •  * 

OO  O  O  C3 


rvroocoi —  i —  cocoo 
c\j<TC\jtDroifHDtDLn 

COCO  COLT). —  CVICSJCVJ 

I—   CSJ 


cnc\nnc\jcocMriLr)i — 
*3-cn<a\*d-cocvc\jc\joj 
r-^  co 


COCDCZ>CDC3CZ>Cr>OCO 

OO^COOCO<*WCO 


uiinoootnoininin 
NrsuiuiotMinNcv  w 


COCONCMOIDMCOOID 
lO  tD  CO  ID  Lf)  i —  ■ — 


airvtj^-nc^roooc     to 

CNJlOincTii —  CVJi —  CT5C30       CTl 


inrorr-  t—  ooocdo     tr> 


********** 


********** 


ooooooooo 

ooooccoco 


OtDtDCOtMCvJ-CCD 

cocrii —  cvjuncocsjcsjun 


ai<\J  ld  c\j  co  c  mini — 

^fCTi«3-"^J-COCVCvJC\JO0 


r-^C0OOOC5C3OO 


CO  IT)  CNJ  LO 

tnevj*       «     «■     >*    in     « 
CM  "^J"  to  =d- 


COCNJ*      CVICOCNJCvJ*     CO 


•K-K*****-)):** 


CsJCMCvJCSJCsJCSJCM*     CM 


to 

ryi 

1- 

3 

ro 

3 

F— 

lO 

■r— 

to 

+-> 

X) 

O 

F 

ro 

•f— 

rO 

to 

r- 

cu 

O 

+-> 

to 

. — 

c 

U 

to 

4- 

(C 

c 

3 

OJ 

in 

3 

•r- 

■U 

(O 

0J 

u 

<_) 

i — 

(D 

4-> 

c 

X) 

x: 

•  1 — 

to 

> 

e 

S- 

cu 

•i— 

ro 

E 

QJ 

QJ 

XJ 

CTl 

■u 

s_ 

C 

ro] 

</) 

l>0 

4- 

-1— 

■r— 

3 

a' 

ra 

-M 

3 

3 

c: 

s_ 

s. 

> 

u 

tol  roi 

C 

d 

o 

+J 

4- 

S- 

■r-iXll 

E 

E 

o 

;  a> 

i/i 

ro 

i— ;0, 

(O 

ro 

<0 

ro 

•r— 

3 

-r— 

=>  M 

x: 

x: 

X 

■r- 

•r~ 

jr 

-l-' 

E 

"O  •>- 

+j 

+-> 

a> 

io 

•S) 

o 

re 

>^ 

QJS-I 

o 

o 

* — ■ 

•i— 

c: 

-Q 

XI 

4->l 

10 

IS) 

CL 

E 

E 

ro 

O 

ro 

</) 

>1 

>i 

OJ 

a> 

<J 

S- 

3 

!/> 

i- 

s- 

S_ 

-M 

+-> 

QJ 

s_ 

+J 

C 

3, 

JZ 

-c: 

-!-> 

s. 

S- 

E 

rO 

aj 

■i— 

ri 

o 

i_> 

=1 

< 

d 

'£ 

OO 

t— 

O- 

Oil 

ro    in 
O!  3 

c: 

>o]  E 

i  2 


in 
O 

i        *> 

C  O  3 
QJ|X>|<0 
">-|C 


O-ll— 


y-M.  O]  QJ 


O    4->    S-UZ 

tA)!<:  <lt_> 


~', 


rol  rO 

-  ° 

cr    in 
OJ|>, 


■ —  CMCo«d-Lr>tor-~.cocriO 


. —  N  ro  ■*  in  id  rv  co  oi 


2.3-167 


O       E 


QJ 
C    E     -— 
(a  3  n 

Olr-         e 

2:0    — 


Q 


ai     s. 
>     ~~ 
o  <\j 
O       E 


*  *    -k 

*  *    * 


o 
10 


IT)  o  o     ■— 


000 

00  C\J  CSJ 


O)    QJ 


C  i. 

ai  ai 

o  > 

s-  o 

qj  o 


O  O  O 

000 


in  o  o 
000 


>i 


n  00  * 


QJ 


• 


X) 

a.' 

c 


o 


in 

CO 


jO 


■0 

ai 

<j 

0 

S_ 

<D 

Q. 

4-> 

fO 

CD 

TD 

C 

•f— 

1- 

1 — 

O 

O 

QJ 

QJ 

l/l 

JD 

13 

ID 

T3 

O 

r— 

QJ 

QJ 

-O 

<4- 

■O 

QJ 

«3 

1/1 

*J 

O 

<o 

a. 

c 

s^ 

ro 

(0 

r— 

u 

(13 

s_ 

«— 

0 

+J 

-e 

O 

D. 

s. 

E 

3 

>! 

aJ 

tO|l 

uj|   <t 


a> 
o 


2.3-168 


o 

CQ 

or 


Q. 


-o 
n3 


qj 

X 


3 

O 

OJ 
(J 
(O 
-Q 

S- 
QJ 


-a 

QJ 

s- 
qj 


c         oo  c 

O    >>  QJ  ro 

•.-  -i->   c  E 

+->  -I-     QJ  i- 

(O     S-     CO  O 

en  -o 

S-   +->  r- 

o   n3   ro  i- 

4-    E    C  O 

o 

X)  TD    CO  T3 

OJ    QJ    <U  H3 

QJ    Ol    QJ  CD 

CO  CO  CO  Q 


in  id  r-.  CO 


to  to 
O)  QJ 
QJ    Cn 


■o 

C  QJ 

ro  > 

co  +j 

73  13 

s-  -o 

x  o 

00  s- 


o  n- 
o 

Cn 

C  QJ 

•r-  O 

H-  C 

ro    QJ 
QJ  "O 

> 
•  *    QJ 

00     O     C 
13     C     O 

QJ  +-> 

U    QJ  <t> 

TO  +->  E 

X)    <t>  S- 

S-   +->  O 

QJ    l/l  4- 

X 

QJ  TD 

>  3    Cn 

4->  V-  XI  C 
C    ■(->  •!- 

QJ    n3  S-    S- 

Cn+J  Qj  Qj 
LOSS 
QJ    Cn  O    O 


■—  (XI  00  >=3- 


OJ 

>> 

cn 
o 

o 

c 

QJ 


X> 
<0 

O 
O 
CO 


>> 

• 

-4->  TJ 

't— 

n3 

on 

rj 

C 

C7 

01 

■*^, 

t:j 

=it- 

QJ  X 
>  >■ 
O  CNI 

O       E 


c  c 

QJ  QJ 

(J  =J 

s-  cr 

QJ  QJ 

a.  s- 


s-    o 
QJ  (_> 


*     -K 


•It******* 
***     +     **** 


**«*-K******* 


■*-******** 


NOHOOl^OOMDCOtMi —  i — 
co  in  uo  ^t  <t  ro  r-  r- 


C\J 

oo 


OOOCOCOCOininOO 

CM   r— 


inotnininoinuiinminin 

r^-OC\JC\JC\jmC"OC\JCvJC-JC\JC\J 


ooooooooo 

in  o  ui  o  irn/i  in  in  li) 


OOOOOOOOOOOO 

moininoomomoom 


MONMinmr-ONinir.  M 

CM  CO     i —  r—        r— 


OOOOOOOOO 
OOOOOOOOO 


r~-CM«x>CTi^-ocrvuDcoc\ji —  i — 

CO  in  in  cf  >*  fO  r-  r-  OOOO 


OOOOOOOOOOOO 


coccococomino  o! 

C\Jr-  OOOOOOO; 


ooooooooo; 


************ 


(\JC\JC\JC\JC\JC\JC\JC\JC\J 


O 

QJ 
O. 

to 


>!     S- 


O  cn 

tsl  O 

S-  " 

o 


Q.  QJ 
Q-+J 
fO 

>-J  0_    CO 

o-|o   - 
o 
l_ 
cnl  n3 


i- 

•    QJ 

Q_   00 


O0    O    E    £= 


0_|0-  COIO-iO 


03  Q. 

■   -r-  O- 

00  fO 

I  -r-  Q. 

cr  E  O 

~     QJ — 

•4->  CL 


5-   c]  O-V- 


0|   00    -r- 

cn 


ool  oo]  C 

HsH° 


CO    X 

<o   E    O 
■(->   O  ■— 

■r-    r-i    r- 
OltOl^D. 


•r-      lO  |  -r- 

ol  cu  ai 

0,J->|  oo 

c !  o. 

GJ,  C  i— 

X    OJ  r- 

(-3   O  =£ 


MCO<tiniDI^COOlOi —  CvJ 


c\ioo^j-incoi-»oocrv 


2.3-169 


>. 

J  ' 

T 

»l 

a' 

in 

3 

t 

<  ) 

CU 

^•^ 

O  =tfe 

>      -v. 
O  CM 
O        E 


o 


>i 

■(-> 

L) 

c 

C 

ai 

aj 

!  > 

3 

s. 

CT 

a' 

OJ 

D_ 

V- 

c  s- 

qj  ai 


c 
o 


CO 

i 
n 


«*    f^    r-    +       ,—   ,— 


^r  co       noo       o 

IT)  I—    -X      IT)   r—   «3-    +      CO 


cn  co       cm  r-~-  cm       i—  •— 
•     •  *       •     •     •  *       •     • 

CM  CD  t—  O  O  O  O 


CM  «*  CO  CM  **■ 

.       .  +         .       .       . 

CM  O  O  O  O 


CO 
O 


oinmoLDOOOo 

cm  m  CM  CM  i —  i —  r— 


om  oooooir) 
>—  ro  co  cm  i—  r—  i— 


ooooooooo 

ininoirii/imoinin 


OOOOOOOO 


OOOOOOOOO 
OOOOOOOOO 


ooinLnoLnotnun 

*3"  CM  CsJ  CM  r—  •—    I— 


OLDLnOLTJOOOO 
CM   LT>  CM   CM  r—  I —  r-OO 

in 

LT) 

<—  OOOOOOOO 

CM 

OOOOOOOO 
OOOOOOOO 


omoooooin 

i—   CO  CO  CM  ( —  c —  I —  o 

o 
co 

i-OCOOOOD 

CM 

•CO  CM  CM       -CM  CM 
10 


«d-CMCMCMCMCOCOr-- 


(J 

cu 
a. 
to 


X3 

o 

CX|  CLl  Q. 

O 

N 
Qj  >J  CU 

5- 

O 


o 
c 
CX|  o 


O) 
CL 
CO 

> 

toijr  r>  •»-> 
o  Os-H  c 
+->  o  ir—  o 
.-!+->;  o|e 
cu 


Sfc 


cu 

(J    <T3 

r— I  1- 

ra  cu 
cu 


ill 


3  It 


o  o 


t—  MO^-mioNCOai 


cm  co  <d-  in  <£>  r^  oo 


o 

l- 

ro 

Cl 

+J 

<a 

CT) 

T3 

C 

f— 

M- 

o 

o. 

E 

QJ 

rt> 

U 

01 

c 

cu 

cu 


T3 

u 

CD 

X3 

cu 

4- 

n 

O 

O 

+j 

d) 

o 

S- 

c 

c 

+-> 

03 

o 

CJ 

c 

2f3-170 


»o 

cu 

i. 

<c     n 

CM 

XT 

,~~        ***■>. 

a 

•0  CM 

O 

co      E 

«o 

Q_ 

CQ 

co 

o 

CO 

DC 

S- 

•<-    «3 

o 

4- 

to  X: 
c  -^ 

CD  =«= 

co 

CO 

CU 

Q 

Q_ 

>> 

+J 

G 

S-        «3 

co 

ro 

cu    x: 

1— 

CM 

■r" 

>    \ 

O 

CO 

S- 

O  CM 

UJ 

CM 

nj 

<->      E 

co 

Q_ 

z 

•r— 

ca: 

S- 

I— 

CU 

x: 

>> 

+j 

O 

3 

4-> 
CO 

S- 

■»-> 

CO 

CU 

CD 


cu 


E 

cu 

x: 
+-> 


T3 
CU 

S_ 

cu 


o 
a 

c 
cu 

CO 
CU 

"r— 
O 

CU 

a. 

CO 


CO 

i 

CO 
CM 


CU 


XI 

fa 


E 

to 

+J 
CO 

c 
o 
o 


+-> 

EI 
CU   cu 


o 


o 


r3 


a>  cu 

a.  s_ 


+-> 

c  s_ 
cu  cu 
o  > 
s-  o 
cu  <_> 


5- 


CO 


CD 
CT> 


LU 
00 


Q_ 
UJ 
CO 


•"3 
I 


CTl 
00 

oo' 


CM 
CO 


CM 


CO 

CU 

o 
cu 

CO 


co 
CU 

-a 

•i— 

O 

E 
cu 

+J 

CO 


3 
Q. 
O 

a. 


2.3-171 


CO 


O 

■o 

C 

CO 

c 

QJ 

CC 

(11 

O 

-i-> 

c= 

l/l 

c 

S- 

o 

>, 

QJ 

ro 

o 

•r— 

+J 

C 

i 

>♦- 

4-> 

•r- 

(LI 

s. 

ro 

V- 

1/1 

n 

QJ 

H 

3 

T3 

Q. 

j- 

-t-> 

r— 

>i 

o 

10 

10 

l- 

-•-> 

*t- 

b 

o 

O 

C 

T3 

■a 

l/> 

-o 

(O 

QJ 

Qi 

tn 

to 

•  1— 

QJ 

0) 

QJ 

QJ 

S- 

I/O 

V~> 

<r, 

O. 

(O 

CX 

ID  UD  t-~  CO 


•r- 

10 

(/) 

QJ 

(1) 

t- 

QJ 

Ol 

3 

S- 

<0 

+-> 

4J 

+J 

ro 

t/i 

s- 

X> 

+-> 

C 

<u 

•r-        3  3 


1 — 

s-  -o 

X) 

J=    O 

QJ 

in    S- 

OJ 

^  o. 

i/i 

QJ 

QJ 

3 

QJ 

O  4- 

i- 

O 

*-> 

C    QJ 

-O 

■r-    O 

13 

<+-  c 

5- 

to    QJ 

.C 

QJ  XI 

(/) 

> 

QJ 

■  »•    QJ 

.C 

.- — . 

■!-> 

1/1    o 

e 

3   c 

o 

c 

o^-- 

•r— 

•1— 

OJ 

-u 

U    QJ 

(0 

x> 

to  +-> 

E 

QJ 

-O   to 

i- 

s- 

S-    4-> 

o 

QJ 

QJ  C/0 

4- 

+J 

.c 

C 

• —   QJ  -O 

3 

> 

~ 

CJI 

O 

4->  •!- 

-CI 

c 

o 

C    +-> 

•(— 

c 

QJ    fO 

S_ 

V 

QJ 

cr>+-> 

QJ 

QJ 

S-    QJ 

3 

3 

<A 

QJ    cn 

o 

o 

a> 

B    QJ 

r— 

i — 

•r— 

LU  > 

11- 

u_ 

u 

QJ 

O- 

1/0 

i—  CM 

ro 

«* 

CO 

>> 
QJ 

ro 

i 

^. 

ro 

cn 

CM 

O 

QJ 

o 

c 

-Q 

OJ 

fO 

JC 

r—  CO 

o     e 


OJ 
c   E     -— 

ro    3  CO 
QJr-        E 


QJ  =«: 

o 


I-       <o 

QJ       JT 

r~  ^t-l 

r— 

>       ~-~. 

LT)  «=J- 

1     1 

O  CM 

f— 

(XI 

<_>        E 

o 

c 

CO 
4-> 

in 

c 
o 


>) 

+-> 

U 

c 

c 

Q) 

CJ 

u 

3 

k- 

cr 

QJ 

QJ 

C  S- 

QJ  QJ 

O  > 

s-  o 

QJ  <_> 


QJ 
D. 
OO 


o 


•K     *     +     * 


O 

•K     *     *     *         •  * 
O 


************ 


coco^incri«*cri«*Lr)Lr)iocTi^-cM«d-i —  r-cncvj     ro 
■ —  cn.ir><£>ir>^}-rocMC0<3-ro<—        cm        cmvo  :cd 

COi—  r—   CTVinCMr—   CMr—  |cm 

r—  t—  I      IT) 


O  IT) 


o 

CM 


r-<*ai^C«OC0>*i —   C0<—   r—    LniOr—    OOOO 

CT>roocO«*rMcr>r^.crv<r>^ocni — 
•^•rorocMCMCMf— i— 


r~-i —  I — iDaiMNr-frnfici —  r—  ro  I —  I r—  i i — 

kO  • —  ix)  tntaro  ioi —  n  -3-in  r-  . —  ro  •—  r—  c—  r—  ■ — 


CM 


C0f— corocncor-.r— rocnr~-CM<— i —  CM>d-CMCMrs. 

Nr-rv(vic0MO'-nc0(DCM<a-i —  cm^jcmcmcm 


Ni-NfOOONlDi —  rOCOU3CM^3- 

ixii —  inirnDi —  «a-i —  i —  cmcm 


CM  «3"  CM  CM  CM 


r—    '*(Jl^WOCO'*r-CO'-'-^lO'-OOOC 

oi  moco^cvjair^anDicini —  oooooc 


*d-  ro  ro  cm  cm  cm 


ooooooooooo. 


i  uo  in  hi  ko  in 

*CMCM       «      -*     <£>*         »      -      -CM*     UOLO-XCMCM* 
CM  <3-  CM  CM  CM 


in 

ID  «3-  ro  <JD 

>•)<       •-    «    'Ninunlnin     •■* 

cnj  ro  CM  LD 


CM   *     CM       'W*MtW*n  + 
CM  «• 

CM 


a 


»  <X>  -X     *     *     *     * 


*    ro  *    cm  -it    *    * 


1/1 

3 

t- 

c: 

4-J 

E 

ro 

(0 

JT 

•F— 

+-> 

(/) 

O 

r— 

CO 

h 

>, 

QJ 

I. 

+-> 

x: 

S- 

<_) 

eC 

i3 

CO 

to 

QJ 

4J 

T3 

C 

i- 

5 

° 

5 

t- 

E 

■!-> 

aj 

S- 

rj 

4-> 

T3  - 


I 


2.3-0  72 


+■> 

(0 

c 

£ 

qj 


a. 
oo 
o 

CO 
Oi 

S- 

o 


0) 

a. 
>> 
+j 

c 

H3 


ro 
c: 
o  >, 

•r-  +-> 

4->  -r- 

ro   S- 

E  =5 
U.   4-> 

o  ro 
M-    E 

X3  -O 
QJ  QJ 
QJ    QJ 

to  oo 


a> 
o 

c 

QJ 
O   +J 

10   c 

qj  ro 

c   E 


s- 

to    o 
"0 

"ro   i- 

C    O 
O 
to  T3 

ro  ro 

QJ    QJ 

oo  a 


E 

4-> 

ro 

s- 


3 
o 

QJ 
O 

ro 

JD 

i- 

QJ 


QJ 
4-> 


QJ 
S- 
QJ 
■t-> 

C 


o 

QJ 

a. 
oo 


ro 

i 

ro 


.a 
ro 


miDN  co 


tO  00 
QJ  QJ 
QJ    CO 

s-  ro 

+->  4-> 
1/) 

■o 

C    QJ 

ro  > 

to  4-> 

jd  u 

3    3 

-c:  o 
to  J- 

—  a. 

QJ 

+j  s- 
3 

ot- 
o 

Cn 
c    QJ 

■r-  o 
^  c 
ro  qj 

QJ  -O 


•  "    QJ 

to  o 
3  c 
o 

QJ 

u  QJ 
ro  +■> 
j3  ro 
s-  -M 
QJ    to 

QJ 

> 
4->    T- 

c  +-> 

qj  ro 
cr>+-> 
S-  QJ 
QJ  cn 
E   QJ 


-Q  C 

s-  si 

QJ  QJ 

3  3 

o  o 


QJ 

cn 
O 

O 

c 

QJ 


4-> 


>, 

• 

•♦->  -a 

•  r- 

ro 

to 

3 

C 

r  t 

QJ 

***, 

Q  =tt= 

s-      ro 

QJ      JC 

>     — 

O  CM 

o     E 


>, 


4->  <J 

QJ  QJ 

O  3 

S~  cr 

QJ  QJ 

a.  S- 


+-> 

C  S- 

QJ  QJ 

(->  > 

S-  o 

QJ  CJ> 


o 

QJ 

a. 
oo 


-ic**************************** 


t     +    ******t    +     *****     +     ******'|i**t*** 


cOi-<d-coi^'S-corN.cocnOMnuDir>OLncorvmi —  ocvj 

CO  O  ■ —  r-COOO>COlD(OOON"*'*fONNPJCMCMl — 

rocorv>*Mcji —  i—  i—  i—  i—  i— 


CTi  tD  "3"  CSJ  i —  O 


OOtninininininoinininLnininininommoLOLfiinoifiio'^ui 
uii^r^NNWCMpjiricMCorvfviCvicMCMWuirvjpoLncMr-jrviirirvirjoviw 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oimnoomOLnoinoLnomininoinLninir)inir)LOL.omLniriin 

C3C\jr^oor^cjCMC)r^Or^LncMCMr^ijr)t^csJCMr^c\jc\jc\jt-^cvJC\JC\jCNi 
oocmcsji —  ro        i —  i —  c\j        i —  c\j        i —  i — 


coi —  ^cor^«*coi---cocr>critr)tDir)C)Lncor--Lni —  OMr-ano^M. —  o 
cooi —  i-rooaicoiocoooN*>*nc\joocvi!\jc>oi —  ■ —  o  o  o  o  o  r— 

o 

•SI- 

LO 

•K**************************** 


to 

1/1 

3 

•r— 

+-> 

E 

13 

s- 

O 

01 

03 

£Z 

"•" 

•  to 

Q.  3 
to    O-l  3 

S- 
ro  ■«- 

o  u 
cl.|co 


F 

3 

IT) 

3 

fc 

ro 

i— 

u 

+J 

>. 

l. 

S- 

u 

ro 

ro 

F 

<*- 

4-> 

o 
i. 

>,  3 

cnl  o 

cn,  o 
■a: 


o. 

11 

<o 

—j 

o- 

to 

uo 

4-' 

I. 

l/l 

u 

ro 

C 

QJ 

ro 

i — 

■r— 

ro 

u 

C 

> 

u 

n 

■1 — 

^o 

4- 

3 

4- 

r- 

o 

to 
cnl  QJl  QJ 

E    4-> 

or|<c 


>i 


o 

S- 

cri  ro 


,  o 


S-    O  CJ 

GJ|H-  3 

+->       -  (_> 

E    ro    Q_ 

"O   roj  rol  o 


tMn<*unoNoooiOr-Nn«a-in^)r-.cOrjiOi —  coro«s-LO(jDt-~-cO 

t—  r—  r—  i—  r—  i —  i—  I —  1 —  ■ —  OOCMOvlCVIOJOJOJCOCM 


2.3-173 


5 


X) 

ro 

o 
o 

IT) 


******* 


*     *     *     *     +     * 
****** 


******* 
¥¥¥¥¥¥¥ 


****** 
¥¥¥¥¥¥ 


¥     ¥      ■ 


>>      • 

+->  -o 

•c-    <o 

to  r> 
c  o- 

cd  ~~. 


********************** 


********* 


>      ~~~. 

O  CM 


iDOr-nrooocouinnoPiwcOnrioooO'* 

CMCMCT><£>i—  LT>«d-rOCMCMCMCMf—  CM 

id  co  i —  r—  i —  oo 

ro 


en 


iooccoocooo^to 

OiPO  i —  O  CO  M  CM  O  C\  C3 

oo  co  r-^  r^  co  i —  i—  • — 


c 
ro 


LnLnoomininOLntni/iLnLnLOLnomintninLnt 
r^i^oi-r>CMCMr~-ir>CMCMCMCMCMCMC\juocMCMCMCMCM* 


OOOOOOOOOO 
CMSj"-C0CM«3-^J-<^-CMCMC0 


+J  u 

C  £= 

CD  CD 

CJ  3 

s-  o- 

CD  CD 


DC 


>- 


oooooooooooooooooooooo 

oooini-omi/ioinooininini^oLnomininu) 

oomr-NWMNOivJLninKiMivMincvjinMCMMM 
r~-  <3-  -3-        cm  oo  i —  i —  c\j 


c  s- 

CD  CD 

O  > 

s-  o 

CD  <_> 


voor-mnoocomcomorocococofooooo^ 
CMcsjcniOr— Ln>*coc\jcsjc\)c\ji— oocsooooocm 

CTl 

IDOr-r-  .—  oooooooooooooooooo 

CTl 

«3- 

OOOOOOOOOO 

ooooooocoo 


00«5j-C\!^-00O«3-*d-<-C\J 
r—  CM  <3"  i—  r—  i— 


OOCOOOCOOO<-0 

CTl  CM  i —  OCOWMOOO 


n  ro  r-v  rv.  n 


r—  t—   O    O 


o> 
o 

o 

CD 
Ct. 


*3-  ro  ro 

CM       -      «- CM  CM  CM  CM       "<^-CMCM-^-CMCMCMCMrOCMCMCM>^--)t 
CM  CM  CM 


x> 

CD 

=J 

c 

•r— 
+J 

c 
o 
o 


CTl 
CO 


.a 

CO 


re 

CD 

c 

i— 

ro 

ro 

•>— 

c 

o 

1/1 

c 

CJ 

> 

QJ 

•1— 

o 

D 

in 

4- 

-o 

0) 

^•— 

4- 

3 

s- 

i/i 

O 

"— 

o 
i- 

CL    "" 

o 
l_ 

Ol 

■=CP- 


CD 

ia!-r- 


(a   o 
3   c 


o 


o  o 
a- 1=> 


1/1 

.,_ 

m 

c 

c 

oo 

+J 

(0 

■-) 

4    ' 

3 

rO 

i — 

a 

■r- 

to 

QJ 

•   »r- 

3 

CD 

p. 

■  f— 

i_ 

a.  s- 

O 

S- 

1/1 

CO 

rjj 

OO    ■+-> 

ra 

c 

to 

c 

r 

C 

0> 

■i— 

c 

S- 

o 

o 

j- 

U 

O 

ra 

rjj 

s_ 

s- 

rfl 

s_ 

■  (— 

> 

>i 

> 

s- 

Q- 

to 

--> 

s- 

a 

a 

3 

a 

ai 

X 

o 

o 

o 

u 

o; 

s_ 

I. 

rol  > 

s- 

a-. 

l- 

— 

m 

O  •— 

- 

eC 

< 

Q. 

UJ 

«t 

13 

CJ 

o 

CD 
Q. 
O0 


cm  (O  ■*  in  ta  N  co  cn  Oi —  NfOstLOiDi^cocnO' — 

■—  i —  I—  r—  i—  i —  .—  i—  i —  , —  CMOJ 


w 

O '  to  | 


x  2  = 

a 


C_>|C3    Oil 


r —  CMCO^l-LOtOt^COOlO 


2.3-174 


■o 

CD 

3 

c 


c 
o 


>>  • 

4->  -O 
•r-  rO 
to    3 

C  o- 

<U  -^ 


cu    -c 

>    ■"» 

O  CM 
<~>       c. 


•4->  u 

c  c 

qj  oj 

o  => 

s-  cr 

CD  CD 

O-  ^- 


>- 

Oi 

<C 

s: 

s: 

rD 

+-> 

I/O 

C    t- 

s — ■ 

<D    QJ 

O    > 

in 

s-  o 

t-^ 

QJ  O 

CTi 

CT> 

co 

CO 

cm 

l/> 

OJ 

(U 

•r- 

r— 

o 

-O 

OJ 

r—       o  mo  oinio            o  o  co  o  o  co  o 

•  -fc        •  -K  ■**K'K        •       ■       ■  -t'  -K        ••«••)(                      .  +- 

to*    in  *  cxjio*    *  cr>  cm  co  *  *   i—  co  cm  cm  *  co  cm  i —  * 

i —  r—  in  i — 


*    * 


co       incxi  <3-  cm  >*  o  •—  >=3-  •— 

O  r—  CM  OOO  OOOO 


r—  r-   O 

OOO 


WOOffl*NM'*OCO'*OOOCOlDW^'TNNNOOOlD 
i-^r-~.i£>>3-corococ\jcxji —  r—  I —  I—  r—  00 


CD 
o 


ooooooooooooooooooooooooo* 

OCMCM^-*3-CMCM«d-CM<=J-«^->3-^-CMCM'3-*}-CMCMCMCMCMCMCMCM* 


OOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOO 

t0CMCM^CM^CM^CMCX3O^^CMCM<n«3-CMCMCMCMCMCMCMCMC0 


WOOlD"*WW>^OCO"3-OOOCCIlDlD^-*POC>JWOOOiD 

CO 

o 

OOOOOOOOOOOOOOOOOOOOOOOOOi— 

in 

omininin«3-CMin  «d-  in  in 

«<cm     »in     "CM     -    *c\j     -    -in     -co^j-     «m  itimncm     "-cmcm     •>* 
\jmio<3--^t-coin^-  cm  **■  ^j- 


cnl  3 


a.  e 

CO     3   i — 


CTl  OJ 


o 


QJ 

oo  _SZ 

3 


O 

S- 

>yr- 

O 

S- 
cnl  cu 


CU 


-Q|  OJ 


LT 

3 

C 

rc 

4J 

CU 

c 

i/i 

o 

c 

b 

cu 

> 

X 

s_ 

* 

* 

l/l 

Q- 


— lleC  O  O  O  >"3  0|C_>  0_|r3       ef 


ElEiQ.    C 


CvJCO^-iniOt^-OOCTlOi —  Nf1<J-iniDNCOOlOi —  CMCO^J-inuD 
■ —  r—  r—  I —  r—i—i —  i —  CMCMCMCMCMCMCMCMCMCMCOCOCOCOCOCOCO 


2. 3- .175 


JO 

ro 

CJ 
O 
CO 


>>  • 

+J  -o 

•r-    ro 

CO 

to    3 

* 

*      •  * 

c  err 

(£> 

<u  -~^ 

CM 

D  =»>= 

ro 


>- 
ai 

> 

O  CM 
O        E 


>> 


c 

C 

o 

CD 

(U 

(J 

3 

>- 

s- 

CT 

or: 

QJ 

CIJ 

<c 

X 

s_ 

s: 

lD 

r-. 

cn 

|— 

+-> 

a; 

e 

i. 

uj 

OJ 

Q> 

CO 

o 

> 

s: 

S- 

O 

ijj 

tu 

c_> 

i— 

-o 

3 


c 
o 


CT> 
CO 


CJ 

cu 

Q. 
CO 


>—                                      OUIONN 
*     *        •+**** + 

r-~  co  , —  in 


o  i—  co  c  o  o  o 

.  *  ....  *  .  * 

O  *  U">  CM  CM  CM   *  CO*  i — 
CM 


LDl/1^-  fOrt  O  CM  CM  i—  . —  i—  O 

..'..**  ■*  ■       •       •       •  *  **  . 

«*  r-.  CO  O  O  "3"  i —  O  O  O  O  CD 


NOfONOnoNnNNnsNNNMONONnnnn 
■3-coocococTvcniOi —  cocDcotnLn^^-cncoi —  ■ — 
<*  in  in  c  ro  i —  i—  i— , — 

CO  CO 


•  1 

co 


NNONNntooNnNM —  r-.r-^cocoor~.cococococoro 

lO<X>CD<J3VDCOCOOlOCOCOUDlOtDU3COCOCDlOCOCOCOCOCOCO 


r~-r^r^oor^r^cocor^r^ooor —  cococoococococococo 

cDcoiDOOiDiDroroiDcooooioroconontomnnn 

iDiowooioionfuoiooooioronnonnnnnn 

LT>  >3-  CO  . —  CM  i —  r—  i —  r—  CM  I —  CM  . — 


r^.ocoi^-ocoor^cor~.r^cor^.r~-r^r-~coor^oi —  co  co  co  co 
■j-MOfOCOCTiOHDr-COlOiDLncn^^tOrO. —  i —  ooooo 

cri 

^Lflin^Mr-  r—  i—  r—  OOOOOOOOOOOOOOOO 
CO  CM 

■3- 
co 

LO  CM  LT)  CM  CD  U">  LT>  CM 

»-      •<      »lOC\l  KU3      «      "CO  CM       •>      "      "rvstiDPJCONlONOIlDCM 

r-  co  «d-  locm  co  "3-  r~- 


E 

ro 

s- 

•f— 

4-> 

E 

E 

o 

OJ 

•1— 

a> 

l- 

01 

fU 

3 

3 

f0 

r^ 

ro 

ro 

+-> 

co| 

OT 

-C 

<o 

CD 

■  f— 

-o 

■  r— 

+-> 

ro 

4-J 

E 

c^ 

c 

a 

3 

•  r— 

4-> 

1 — 

TD 

-a 

E 

•  1— 

I 

CO 

C 

O 

•  r- 

•i— 

o 

"a.  = 

en 

Ol 

•  r— 

C 

rO 

ro 

■F— 

rj 

3 

s_ 

o 

o 

■  i— 

c 

+-1 

to 

rr: 

-.—  j  3 

to 

c 

o 

CO 

sz 

rO 

t/) 

-Q 

o 

S- 

-C 

-Q 

4- 

i_ 

CJ 

c 

•r— 

C 

CU 

o!  n 

3 

a> 

■r— 

=3 

J-J 

>. 

O 

E 

'r— 

■  (— 

. — 

->. 

<o 

lj 

■1— 

■r- 

*-!'- 

CU 

I— 

S-l  ro 

O) 

CI 

cj 

O 

■f— 

-c: 

10 

cr 

>, 

4-> 

+J 

ro 

-C 

co 

D 

o 

ro 

«f- 

a. 

O     TO 

^: 

M- 

■r-iJ-> 

S- 

ai 

cu 

•  i— 

E 

CJ 

-i— 

•  r- 

o 

5- 

r— 

•  n- 

c 

■I— 

E 

1- 

•dE 

on 

roi  rz 

0) 

5- 

n. 

+-> 

co 

ro 

i — 

cn 

ro 

13 

E|E 

lO 

o 

T- 

o 

ro    ra         .  ro 

t= 

,c 

oo 

cz 

co 

u 

i- 

CO 

3 

00 

Oh 

E 

3    3 

c 

r — 

ro 

CO 

■«~ 

Eli". 

s- 

3 

co    E 

cu 

»— 

c 

S- 

CI 

-O 

i. 

c: 

=5 

10 

•»—  !'f— 

CU 

i_ 

•r— 

E 

c 

,'*— 

j- 

■i— 

_3|  _ 

*r— 

o 

o 

c 

ro 

o 

O 

<t) 

r — 

■ara 

-t-> 

c 

•r- 

s_ 

3 

.,— 

O  -C 

0J 

— 

CJ 

s_ 

o 

s- 

£= 

~- 

r— 

~ 

o 

D 

o  o 

ro 

o 

u 

ro 

ro    O 

c 

O 

*°!  5 

CU 

</> 

>^ 

V- 

V) 

>i 

3 

C) 

(J 

■«— 

fO 

CJ  Q. 

<- 

<B 

c 

TO 

<^ 

-<=>•■- 

a. 

3 

o. 

Q) 

3 

o 

OJ 

c 

X 

tr 

u 

-o 

o  o 

Q. 

c 

1 1 

X 

3 

+J  ■- 

X 

a 

Ol-O 

C^) 

E 

o 

Di 

U 

c 

-a 

.  a> 

3 

a> 

■r- 

^  \~ 

,  "3 

*~ 

o 

T3 

O 

C|C31 

(V 

c 

l_|.r- 

>i 

L 

■t— 

c 

<- 

<_ 

ro   s- 

c 

c= 

1 

01,  QJ 

lO   -P 

U 

cu 

'— 

CO 

roi-<- 

!_ 

a 

SJcj- 

r— 

CU 

<- 

3 

Ol 

o 

O    03 

w 

cu 

o 

-^  W 

O  -r- 

o 

. — 

rO 

CD 

■—  P- 

ro 

jr 

i — 

UJ 

c£ 

LU 

■"D 

tC 

in 

o_|c_> 

a. 

L0 

<y> 

o|o 

Q-IlT) 

^: 

1U 

1— 

a 

Q-|r- 

<_) 

CJ 

cnl_J 

<c 

r-pjf05funor~-cocnOi-c\JO'jmiDcsCOaiOi —  cm  co  «e-  ir> 

CM  CM 

CM 

Cvl 

CM  CM 

CJ 

OJ 

OJ 

c" 

XJ 

:- 

ro 

TL) 

U 

C^ 

CD 

J3 

Tj 

c; 

aj 

1 1 

Cl 

s- 

Q 

a 

C  ) 

4-J 

a> 

C 

i- 

c 

2.3-176 


RAW  DATA 
FOR 
PHYTOSOCIOLOGICAL  STUDIES  SECTION 


2.3-177 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type_ 


J^ 


ProJ  ect    <g  *^ 
Sheet      I         of 


OiNA 


t    gis      r  loom     s_ 

^>pect   (degrees)        ■£  9? 


Transect  ti  fc  -|        Type £ 


4- 


is 


1/4   1/4  SH  ES>UJ  Quadrat  Size   /*•£■  v^ 

Slope     (degrees)       >VC%  Elevation    (feet)     <fy<^6> 


Field  Analys  t  (s)     \^ .  v\  cat  vV^  £  C  -  V\pV 


Site  Description_ 


^A 


Dateq-  \lz-n5 

QA  Check      pOrr^    ffo/?? 


Quadrat  Number 


10 


Species 


rU/H/VfmiM 


c*  umi 


-i     ^-8  3 
:r\o-4q 


Code  # 


dogy/' 


Pheno 


^/3(1 


s. 


\o 


C_J_ 


C!bS 


;dr-A 


gfcfo 


<vr)  i\>/^  .  v< 


dbofffl 


^ 


(o   /\5 


4 


A;VlW.0n*u>?W    OSO 


oM  JwiflfrS^  .  /w\nW 


ii£ 


i. 


•<^v\n. 


/a 


aIl 


± 


7 


3 


^Ai 


i 


2 


]? 


12 


2 


2 


^PJIfl/A  \y.n/yy\  -JH  ICVNO  HO  KfTVU 


cW 


LQ-S 


o&V 


2/A£ 


2 


2 


2 


4 


J-OAVI 


VoVAf>\ 


OS  3 


XZl 


a 


& 


2 


± 


± 


2 


2,A 


4 


7 


-2. 


VrOYTMlQ    JVWuV^fM 


aj^A.fi066> 


V  £4- 


.2 


3: 


2 


Z. 


3 


^z 


j^/etv  .nVAv'^ 


V-/ 


* 


IQ 


M»_hjl//6 


^/^Q 


4 


23 


A/in\ 


el  rm£ 


Ay>ffl 


JUL 


3,V6 


2J± 


a. 


L 


3   I 


2.  r 


Q 


k 


5^,mr)(V7r>ipoL.  ii 


1\      2.7* 


fj 


2/22 


4 


22 


3 


z 


4 


4 


£ 


3^ 


£ 


=2 


c 


r?>-jr\P^ 


w 


If 


QJlL 


h> 


2  /  ZZ 


2_ 


2 


4; 


4 


4- 


'\kfi 


o^ia/Art    Arr.\rto 


■\Ao 


5>2 


u 


2. 


^r~~>  f     y     1   »  i\      Pv'cKe  v.«»ai 


T^^^.Wap 


,vSsM 


375 


J^/iQi 


&  ,/?.n 


■2/zy 


,3 


2. 


S 


m 


4d 


s 


:A 


o^r.NY^rx S 


VW^7 


<3/ra 


LjCL^uSXkiiJ 


vw\a -s  rvJMiV<:^\^ 


"3/ 


-2^ 


2 


\J\oU  Q)(^(/AvlS 


£ 


cl/zo 


^ 


14 


211& 


\L2l 


3 


w^r\r  ■ 


QUADRAT   DATA    SHEET 
HERBACEOUS    STRATUM 


Project      o    ^> 
Sheet 


of 


Vegetation  Type    r\SO&\l 


is 


Transect   0  ft  "^  Type    P 

)(//         S       ~?3  1/4   1/4  S  5^5^        Quadrat   Size 


f 


I  <i.1K 


Aspect    (degrees)        3-W 


Slope     (degrees)       7(9/o 


Field  Analyst(s)\/r*?h?/s.   e  Hai^oc^ 


Site  Description 


//A 


Elevation    (feet)      a  £"£>  Q 

Date  -IH    -  lX-^5 

QA  Check         Tt^tn      ?A^/?^ 


. 

Quadrat 

Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Species                                 Code   (i     j 

Phenologv^- 
Code^/Jr 

// 

c 

•# 

c 

1 

c 

if' 

c 

t 

C 

0 

c 

// 

c 

// 

c 

// 

c 

JL 

c 

TnAVc~uiiY\\  \^ff)lf&r 

.'    //6 

fc       "-&t 

2, 

1 

2> 

X 

i 

9 

^ 

-S" 

1       /lAEA/>      Ct\Z^t4/\^AJf 

1b0 

3-    -^ 

* 

1 

3 

i 

7 

(a 

7 

2o 

10 

20 

(""^krvsC^WuA  dewv.'.MJ' 

-x  a7? 

£  -     6 

a 

1 

t 

* 

1 

5 

2 

1 

1 

1 

5- 

1 

1 

<2 

1 

* 

1 

V/jiii0'  '    y \ — =-^ — ■^J 

Oft^ 

?L  -*  ISU 

3 

4 

1 

JL 

lT 

1 

# 

L 

II 

3 

5 

z 

s 

1 

°\ 

a 

7 

± 

(:i£*Y\0'f  ^Wu^jcr^rv^ 

a'<?s 

X    -4o 

1 

|o 

1 

i 

X 

«Nv<\\\  A/'xvva.     STcu/TTA_ 

3.17 

2.  "33 

1 

X 

1 

Z 

i 

' 

6 

C> 

&  a?  v 

^  -■    IS 

7 

J. 

-3 

1- 

8 

(o 

3 

3 

/  r^f  frv^osf  s*    m^^  ri^/ 

i    in 

&■  -^O 

3 

f- 

.9 

4 

fc 

ft 

5 

5 

n 

12 

5 

5 

*l 

C?                    '4- 

ic  066 

d»  —  -So 

1 

1 

£   J  \L  ^TTIV  _>   _'  •  ■  a-  'I'll*  '    » 

-    065 

1    -    to 

1 

-t 

5 

3 
3 

3 

^L 

^^>7)V->/J      ^OIUvr^O/z^oT) 

3oo 

/r  -  4o 

3 

5" 

— r\lV-<*V<l'S.    rWrOM    " 

' 

0£V  ' 

a.'--  |«; 

A 

i 

1 

"4/» Xni^rk-  l/i    av\\  i-Kv^j 

'■SLS  3 

)  -    2 

u. 

*■ 

/su 

2--  '37 

X 

1 

r-jfTUA  AAA  M    l/.'1-  ■»  "   'r  '' 

! — y^  ,^./ 

\ 

• 

* 

i 

# 

-i 

P- 

-•' 

• 

l 

. 

. 

- 

: 

■      • 

1 



—  J — ~ 


(§ci) 


.  *•* 


'/"■petatibn"  Type    /-)  5  /b  tf  A. 

t  „?s      r     loo  cj  s    ;^ 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE  SEEDLING  STRATUM 
\ 


Project   Y  -> 
Sheet     /        of    2- 

Non-Permanent  Transect  9  A7    *  ~> 


1/4   1/4  S     £^  5  £>            Transect  Length       /  £>  <^    /^»^ 
Aspect   (degrees)  ^{,0°  Slope     (degrees)       .  ?/T _  Elevation   (feet)     JTJla^ 


Field  Analyst (s)  \J~Th  >  P  '^"^ 


Site  Description^^*/  //vV^.  ./j^/,-  jW-  ^%iU^~J^LU 


Species 


A  0  u)  O 


Date         9//6/7T" 

OfA^^JL  (ffiffiV  Check      rt^v  '¥> 


#   in  each   6  x  20  m  quadrat 


Species 

,        Code  0 

Phenology  Code 

12          3         4          5 

Con( 

Jition 

"  i  K  o  10  0 : 

"OHI. 

^b    ■ 

32 

-2/  ' 

W 

0-\ 

^4 

Ae>S*  f-  ( 

L  2  Prvi: 

^OOPy 

2-  •  .  . 

* 

J 

? 

•  p 

I 

3  fty^eA. 

'OIV 

-2- 

^ 

^ 

37 

HO 

23 

I 

.  /j .        ^ 

•    ■ 

\ 

' 

•5  ^V£r 

033 

£2 

a 

$1 

6f 

3?> 

^ 

- 

. 

^6   /?>'  in 

OVf 

-2^ 

4 

. r 

— 

— 

— 

l  Q<JL<\a~ 

/£>P.S 

~Z~ 

. — 

■ 

— ' 

7 

' — 

-   ^      j 

8 

- 

9  ^0;-wW 

02A 

-z~ 

£-7 

Hi 

tf 

/a 

9 

i-ftPo-/*^ 

-mt&- 

2^ 

1      v£ 

r 

6" 

•/ 

7 

-     I 

I 


Intercepts  (m) 


7c.ii 


<\.gA 


°\,o1 


\,lf 


U 


■i.r. 


-7 


/A5-3. 


//, 


6? 


:2  .3  v 


'}js~ 


li  'S 


OIL 


fjo 


H.W 


£-.7o 


S.Zt 


l.Sl 


1-'lt- 


9.QI 


q,i3 


ML 


IP<oH 


lj,is~ 


/W 


Mv 


tf.JO 


JC'GS' 


/C7&3 


/?.ol    rf./L 


v-jr 


H.^ 


IS,  ?4 


ILOI 


1M± 


1RJ±L 


BJlL 


IQ.1A 


Sv  or 


t>, 


0,1? 


t.y*- 


o.v? 


*/V7 


c/.c/9 


/J.j-s: 


'?•  >*v 


!?,^~> 


■?  ?  - 


nni- 


14.93 


isrrt 


M* 


ILir 


\ui  ^ 


c.vv 


ft  ST 


tr-i-7 


hiS 


%M7. 


u< 


S>7^ 


?,S"7 


%(,+ 


9.U 


1.7  c 


</.?/ 


4.1* 


lo.lS 


JOAL 


iLLL 


(I,i9- 


J  Sift 


iws°- 


lt>.Lf 


JML 


}Z.n 


/f<VO 


tf,  Co 


/IlLL 


0,$  ? 


0,(>7 


11/ 


OrlC 


JL1L 


no 


/.7* 


/Jf 


tot 

15.5  y. 


J<is_ 


'is.cf 


M9 


(JAS. 


p,lo 


rifQj 


f,fo 


■l.rf 


1.70 


1.7  9 


ML. 

9. to 


I  7.3o 


^3L 


$,3o 


S:  3y    J 


/>d"? 


f-63 


1.0 


<?,2o 


VOL- 

7,i<s 

f,3o 


JM2- 

7,5* 


/f'/y 
n.o  ^ 

Oj$  " 


/S'JO 

I,  Jo 


Vegetation  Type 

•                • 

LINE   STRIP   DATA.  SHEET 
SHRUB,    TREE  SEEDLING   STRATUM 

Non-Permanent,    -_; 
Transect   #     /o 

C  S> 
ProJ. 

Sheet 

Dal 

?ct    8  3 

E       ^    of2- 

• 

C/-7-     '          ^ 

Species 

h 

h 

*1 

h 

Intercept 
h 

:s    (m) 

.    h 

*2 

1  h      h 

/V/v 

3L  r 

.3^  o 

\lo 

35/ 

H,oS 

^y.32 

£,7*/ 

s~,?y 

t?'fa  (? 

unz 

/5V43 

/  r,  g^> 

■ 

• 

Pfv\ 

/f/rf 

lt.3*1 

Ml 

11.17' 

/.£,$ 

A/3 

Wrf*' 

Sy  or 

/0.3^ 

/otc/ 

lets- 

/I,IH 

iS.lo 

(9.  2.V 

M.C** 

/9.73 

4>/L 

r 

7-  2-7 

■fc/- 

H.l* 

S'iID 

s.  if 

or 

f>Yf 

<Lsf 

9,1 1 

/0.9& 

to.  11 

/2<H 

l2n~^ 

M.ol 

n.iq 

l*f,UI 

WiSb 

ii.ir 

ISiOZ 

/£,&$ 

ft  9$ 

m/ 

n,M 

\iM 

\%.<a 

)%<tr 

Ittf 

■• 

- 

-. 

■ 

[#- 

(awgJ\ 

H,cl 

q<ir 

r<if 

<T.33 

s-yf 

&6 

/,.?° 

//,/© 

///3r 

MVJ 

..  .  -WL  M  J                                                 ^ 

lino 

p.T-i 

mao 

flM 

n,  il  ' 

11,70 

if.v 

MM 

\?.S3 

D^^^- 

;.5s 

hfO 

W1 

*.t* 

&$ 

2.13-    ■ 

91 M 

t/,3o 

/i  ?t 

IZMtf 

13,C2 

I2.1L 

M.1*. 

li.n 

)&,Q>( 

/$:*? 

/ST.  S7 

lc.it. 

17  t/o 

n, S3 

tf<'5& 

tf.sr 

/9.5V 

ai« 

o.l  f. 

O.vo 

on 

/>*" 

1.3* 

• 

/,5D 

tsi 

3.30 

PJ3 

;,r3 

?,ci- 

2^0 

lot 

19"/ 

</,o3 

X 

£*? 

IS.  7^ 

/7;vr 

n.Qsr- 

0 ,  °^° 

2.2o 

a.a 

3.&.H 

i.'gf. 

7," 

» 

£/<? 

f,9f 

ft' ?o 

ZSo 

f.4o     - 

/1-70 

/7<90 

~f/rr  ■ 

'  -i.9r 

3n  3 

3.v(* 

1,10 

1,  if 

tins' 

lQ.lt 

/«/.</> 

H>CZ 

Wir.ii- 

ft.h 

1?  .>3 

\%<ll 

fUi 

^o.od 

.pQsv** 

£/3 

C  S  f 

(hoi 

Wfhoq 

MoS 

1st  ° 

1  ?  F*  . 

LfJLL. 

0 

f6.0(, 

iC'-tr 

GAP    . 

M.7M 

S'.i'O 

&S1 

%.P 

4,01 

/<?,**' 

an 

;,<?<? 

3,oo 

2fl 

V?    . 

%or 

%/(. 

Si  70 

4,/s 

/O  /O 

/M.__ 

10,11 

10,19 

: 

" 

' 

• 

gci 


LINE-STRIP  DATA  SHEET 
MATURE  TREE  STRATUM 


Project  ^^ 


'A 


Sheet 


Vegetation  Type    f"fS^Cry 
'  %       <2  $        R    100  U>      S_ 


Transect^ff  r\~S        Type_ 


J-  of  J. 


£A 


Aspect  (degrees) 
Field  Analyst  (s)_ 


iM  iM  s  sa>;s£ 

Slope  (degrees)        "^    ^ 


Transect  Length        /  Q'D  ^^ 


Elevation   (feet)      #  3-Q  ^ 


.T^    *     k^fr 


_U 


Date     ff  I  (of  1^ 


Site  Description   %-t*>*v^,  ^i^t^T  £*<X.)  wx*»ma 

QA  Check 

• 

i?   in  each  6  x  20  id  quadrat 

Species                                       Code  #                   Phenology  Code 

12         3         4         5 

Condition 

l  pair 

0O!>    \ 

^ 

.15- 

IX 

4 

//. 

U 

y-#r+—X 

2 

t 

3 

[ 

4 

\ 

\ 

5 

V 

Hl'-uS  aTT 


Species 

*i 

X2 

h 

Intercep 

V 

ts    (tn) 
*1 

h 

h 

12  1 

Trunk  Dia 
of   Each 

nwter 
Tree 

(cm) 

foir 

D,^ 

Dn.o 

O,00 

pv 

IHO 

3.3r 

H.L& 

^/3-S" 

/,*«  \  11  Mha  \  %    ■ 

/£as- 

&o.o 

0,0 

l.lf 

IH^ZO- 

IS~,70 

1130 

1%    \<\  \ 

->v^ 

X\ 

._ 

T  .  O 

\?     ■ 

•~ 

/fo 

s:cs" 

&#o 

7*ss~ 

S.S'o 

//,Yo 

/2.SV 

19.20 

ru  i27-  YWr  - 

wo 

SxTO 

Lwb 

13,1^ 

c    1  /3 

7              J7-7/ 

fc  #>*     \       /  7 

• 

. 

i%\  ii  !^M-£r- 

• 

1%  '  20 

_j>7 

TTr 

<%  \  l< 

P'<  i  n 

J& 

t,y<s 

1     '7 

• 

1 

SK  i  i\ 

HV* 

.    n  ... 

■*'/*- 

2^-2- 

b'/y  1  /* 

T         J,    >rt 

i.'A-    /7 

£/</  !  lb 

J.M  n 

<< 

■z-o 

Vh  \  /i_ 

<?k 

Z«4 

* 

e?  I./V 

/* 

/7 

?m 

/ ' 
x* 

/* 

s'/r 

L 

• 

-  • 

*7«l 

2/ 

•_ 

• 

ff« 

" 

jtA. 

/f 

'    — 

7*<?  ' 

nr-nr>nT 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


1vova<v  T-T- 


Vegetation  Type    ^OVA^ 

T     /  S  R    looiu 


■a. 


Transect   0 


P'l 


Project    ^  ^ 
Sheet       I       of.     I 


_2^ 


1/4  1/4  SCENE. 


.  Type     ^ 
Quadrat   Size    /  *  \    ^ 


Aspect    (degrees)      3/Q ,  Slope    <dGgrcco>       /  3^^  Elevation    (feet)    &  VS  (1) 

Field  Analyst (s)  \)b>xeie3    -U&yyojS | _j Date      )4  -  1  ^  -  1^ 

Site  Description /Y//f QA  Check       7l^>-       ^/^ 


• 

Qi 

jadrat  Number 

• 

2 

3 

4 

5 

6 

7 

1 

3 

0 

in 

Species 

Code  11 

Phenology^/ 
Codes^VtT 

# 

c 

# 

c 

//    C 

// 

C 

//   C 

//   c 

J 

C 

0 

r 

n 

c 

/? 

c 

-ilVcii^(WXA*VN    fft^tfll 

i    /63- 

a^% 

I 

6 

J     v«_ 1 

/^<:4r^rrvLj  Tc^Dus 

3LB3- 

^    -  J£ 

5 

5 

3L 

1! 

5  1 

1 

-t 

n 

3 

± 

+  3 

1        J 

Mo 

^    —  JO 

5 

5 

1 

1 

»"' 

X  x 

16 

IB 

3 

£ 

f)py^L^<'iM  "rr^ciLACfO. 

D^OSi 

O,  —0*0 

i 

1 

X. 

— 

IIS 

7  -  ^o 

• 

1 

Ih-aJicL-Wn-VervjWii. 

116 

2  -AT 

«■ 

■ 

i 

■ 

*< 

w 

^Z<\(K<ti'»  .s  (i-jt^osi*; 

2.7  S 

£  -  \ci 

< 

1 1 

2 

I 

08^. 

^  -  £<o 

?H 

4 

1 

1 

< 

» 

rVk\\^CA    UmiJo^ 

oso 

7  -  r$ 

8 

* 

. 

- 

' 

• 

' 

\ 

'• 

— 

■ 

• 

• 

i 

- 

-  • 

• 

• 

• 

-  •- 

— 

-   - 

r 

•1 

(f/*\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type~"V^ln^  J 

t^5t6      r  /oo^  {  £ 

A^ect    (degrees)        ^>3  ~> 


Project    ^"3 
Sheet    1         of 


5 


Transect  ff^>-^     Type    f 

1/4   1/4  S  ME-£tiJ         Quadrat  Size     /  *  ln  ^ 


Slope     (degrees)-  "&QS& 


Field  Analyst(s)  l/\lo^<>£  <r„\\^ 


Site  Description_ 


Elevation   (feet)     ^7$ 
QA  Check   T2^?    %>/7^  . 


Qi 

tiadrat  Number 

^__  _ . _.     _ 

, 

2 

3 

4 

5 

6 

7 

8 

q 

10 

Species 

Code  0 

Phenology/ 
Code/TJ-r 

•  // 

c 

# 

c 

//    C 

// 

C 

//   C 

//    C 

1_£ 

if  ■  c 

JL 

c 

jt_ 

i  c 

/feO 

?     /  z\ 

■ 

10 

Z 

A. 

5 

11 

B' 

4-- 

(n 

?a 

5b 

\viva\).\r-rr\<TA.^rv\     Jl«  x. 

jfoVJj    II  f) 

3    /-?.*> 

12 

10 

c 

?  3 

5" 

+ 

/4o«  iVWiQ    .JTcrO 

S      \    if"* 

>u.Ho  A 

S"  /    <?X 

1 

1 

■ 

W^rwvvu  rOwSiJKnrn 

-pJ'35* 

\y 

2_ 

**> 

*\rtW    jv\  ik  Vt^txVv 

?,  a76 

J  /L* 

4 

W 

■ 

• 

• 

3& 

SJ 

r\  WV  Cr>\vjLAA^Wc 

ima   !>np 

2.'/** 

- 

\ 

( 

■ 

\rvcV\.K<A->w\a       fNOA 

:0Q{6 

z/tZ 

f 

4i 

3  \c 

(O 

x 

I  I 

( 

?<? 

4 

1 

— 

5 

&_ 

^or^i-^yrw^a    r\c 

\   %-M\ 

* 

^3 

/ 

4  2 

.'im^^J 

\                1 

2.  /  3o 

, 

' 

I 

\    fa 

[& 

\o 

:    -V* 

?  M 

. 

■ 

2  z: 

2  t 

S\  y^n  Vff>A3  '    JYVp  , 

\riJtck  297 

*    A    1 

-7/AV 

-- 

LZ 

• 

\)vQ\rv      C/-0     " 

n* 

*/  a 

■ 

« 

i  l 

Ar.\n\\W*    \8ruv 

X^° 

-z/lt. 

- 

• 

Z- 

\ 

^  jxOsLi  ii  XrA     Y>rW<= 

cA«°8.3 

z/l7 

~ 

3 

i 

\r.\(\    OUvnvomm 

30V 

a  ./£»■ 

' 

3 

3 

/ 

\ 

'• . 

• 

. 

• 

- 

I 

» 

._ 

( 

ab. 

§ 

— 

— 

- 



— 

- 

—  „ 

- 

1 

' 

• 

i"'Orifn    T->('->^ir»'-<-<"\    ncno 


TTI 


<£ct) 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 
\ 


(1    J?  .<£  2L 
Project/?  -5 


Sheet   /    of  3 


Vegetation  Type        (j^J ' PIL^WY 


T  «3  5     R     /  QO  f^ 

Aspect    (degrees)        5  ^  S^ 


S^P3 


Non-Permanent  Transect   fl      \  J  ""  *>" 

__  1/4   1/4  S     SkJ   SC             Transect  Length        I  OOUj 
Slope     (degrees)  J  T~j 


Field  Analyst(s)       J\8  »     yUP.^, 


Site  Pes c r ip t ion"^/ «*?,»-<*/,  M£&~ /&*+J£l-u4\  hjutA^MM 


Elevation   (feet)    1  $0  O 
Date  9 '  flS-ftth^ 


QA  Check     V^Tr     Vi^/^ 


Species 


Code  tf 


Phenology   Code 


ff   in   each    6   x   20  m  quadrat 


Condition 


^V  O 


£li 


ZjZn 


7 


Pr 


v> 


0^^ 


^3  'ffldre, 


r%?</ 


_2, 


A_/WJ_ 


03  V 


7  V 


5  fi-irt 


OW 


%■ 


l) 


6  A  o  too 


££/. 


-Z2l 


A 


!>  M.i^A 


fla.6 


2- 


8    ftifit* 


/*>3  fi 


2- 


&J± 


Q2.H 


10  Ps  IV  e 


£>M 


Species 

xl 

T2 

h 

•    H. 

Intercep 

ts     (m) 

'    V" 

] 

Xl 

_X2 

xl 

- 

12  i 

Pri/i 

0 

0'T7 

X'SL* 

z,$S 

t<  t    '    — V 

•  l,'d 

ir'?-cr.- 

3/V     • 

■  ?  v- 

1*°.. 

</.?<? 

frsv 

<f,io  . 

T>v  ' 

■y;S^ 

9  ,  ^  ■ 

^.// 

;"  7  £>  . 

//,  'O 

1 ''    I 

- 

'5»*7 

!  Cls" 

ICor 

fi  if 

/;# . 

V/3T- 

Q'fo 

f'XO  : 

L-&8' 

1 

9,00 

<?,?r 

t/.v 

ij;<ih 

/27S* 

/f ,  Vo  • 

/4<?o 

/r,  '^ 

li.'zJ 

/^r 

/Jift* 

ft.*  9 

/;.  id 

J.  18 

Ah co.  ■ 

f..oo- 

/T.sf 

lT'.'j?3 

■f>f 

f -?^ 

a  oo 

\0  7-o' 

btrii 

list 

"Zfi  o 

'/*<?■ 

)o,n  ■ 

/asy. 

/A  -50' 

//^. 

/;'';;o 

Ofid 

Of 

\/^o 

fJ-O    ■ 

j  $  o. 

a-  Vo 

4/2B 

Vjo 

5"",^  o 

.5'  7  2, 

7>tt 

y*sf 

hips' 

/5'  ?3 

/i'/'2c?   • 

/s'  '/<;• 

/c  &o . 

/W 

icri<; 

Ifao  ■ 

fS>lt 

?.<r0 

S>.,/0 

/?.  >tf 

/3vl3 

ncH' 

/  .  r.-; 

^Si  Id 

' 

/S./> 

fSrtt 

%,oo 

3,lu 

• 

>  V  *# 

• 

■ 

/\v 

1,03 

h^ 

1.37 

l..5i 

3  .<?o    • 

3-  ro> 

4?0 

^^/<^^ 

>f.r\ 

1  q.^  ; 

- 

lO.IS' 

)0, ft" 

7    $0 

10.  j3 

to«V 

0.3S  ' 

tt.£0 

/^.7£? 

:•■/ 

n.tf 

134* 

N,Cd 

M,n 

/V/7^ 

-/</.  rt 

&,**     • 

/?,/  ^ 

i,  i  y 

>->.Jo 

Hi'fO. 

my    1 

/),?s 

/*.00 

Ivv^- 

/i'.?3 

nqn^o  Dnnnp^^S"  rtpo 


)RT  I 


/s*/~h 


LINE  STRIP  DATA-SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Vegetation 


Type  f^M^L^t    H'l^ 


Non-Permanent 
Transect  # 


OS 


C  £c2  -3- 
Project     ci  3 
Sheet     j^o?  of    I? 


Date  GjllSh^ 


Species 

h 

h 

h 

h 

[ntercepts    (m)- 
*1      •       *2 

.     h 

h 

,     Xl 

l2 

Hmai 

hS~o 

l,Co 

■*</x 

(l,(*t- 

f^.    3«> 

\o.  i? 

lf.ro 

l/.->o 

p.ff 

is-./s-  _ 

/    /   r K3-C 

l*M 

IS^o 

/J<3o 

i  $ns 

/4  .£>-*" 

tf.T* 

O-crO 

l.fO 

l.(/o 

J,  to  - 

3,  30 

Si  3  fT 

v5"Wo 

Clo 

£.?.o 

%,so 

^./r 

\),L0 

7.& 

?.2T 

• 

3,°i0 

S~\l€> 

7^D 

10. 02 

l/.cro 

mo 

/9^^ 

jo-^o 

^Ao 

^:</>" 

lo.no 

(0-45 

7  7/SD- 

/H3' 

ffi.io 

/%?*- 

p.W 

^lf 

?.23 

y,/^-  ^ 

Los 

r.33 

CU 

CJo 

1,1  o     • 

?,**- 

V,™ 

1,10     * 

9,3V 

1?^ 

Ipo 

/srqc 

K'ZS 

12,10 

ft.aS" 

2-0>o o 

Jty /»*€. 

L,$o. 

£V5~ 

<j}fo.tfd. 

o>i~> 

6,7i 

/T*?<f 

\LV 

1  '5*"i  tf"£ 

~PSJ7)*~       .-...- 

A/r 

?.of 

/MV 

tt*# 

/S,  10' 

\U.UI 

-r — 

Mr 

/7/^ 

'430 

SM  £/ 

/<?> 

u*v 

2^y 

7  J  o 

hi* 

i.\r  * 

C.Ji    ' 

?.o</ 

Z»^ 

zu 

V 

<7,<K 

\()M 

(OfiC 

ff.or 

f',ff 

//.'v 

'/A- 

l/,3/ 

//jt> 

II,!,? 

/£?<? 

1$J5 

9J1T 

*.?$ 

c  /  7  r 

•  o,%?> 

OAv 

0,<=?$ 

L/./O 

V. z  i     ■ 

£-7S 

G,%3 

?-or 

8-3t- 

/^/^ 

HTf-0 

OGO 

;>sr 

f,<?0 

/,  V3     i 

6v 

lH*  ' 

?,/r 

?,3"i 

*7.0ir 

1,1  r 

7,^r 

7,  ^ 

itfo' 

7^S- 

* 

?->r 

iM 

?,**"■ 

?-6< 

?,^   ' 

Z^/32. 

ID   TO 

/i'f-O 

/>4r 

/^  ,vr 

/«?.?^- 

19  ,y 

H«'0 

n/?c 

/VS0 

n<ctt 

/^.'b^  • 

/yi«/.i 

W.fQ 

/f  ?j 

£.0V 

Ui 

6,33  •- 

6.*/* 

'?.?* 

1,73 

•/.  ^r 

£.-)£- 

8.  So 

g/?^  ; 

('W'VVA- 

p.^ 

*n 

y;-?cj 

jr.  3>>- 

J?  9o 

r.^co. 

^^° 

f$,£<J 

t'S'&r 

toft 

'        0 

/^« 

MM  ' 

/S,SJ 

.;/"/  *  3 

Ij.lo 

It. CO'  ■ 

Q,n 

qq\ 

f2. Cf 

!2.7f 

/5.</J 

13. S3, 

M/Pt) 

/5-.3Z- 

H--01 

ten 

n.30 

/■)  )f 

!?,'SC 

1  ")Jf      ! 

/8.SD 

I9>LD 

/^p 

/<?.** 

Lio 

LI* 

wns  ' 

/^5Z- 

7^' 

l,?v      ! 

Hz? 

ML 

5  tt> 

S,  *'f 

?.>o- 

120 

im 

x.o^? 

. 

K  l/M 

;/.4o 

IM 

/#  *5* 

/^•y, 

tf,o» 

L/o 

/,?s~ 

A^ 

/,CJ~' 

/,7J 

<?75~ 

\Q*t 

Oj' 

^50" 

;#^ 

'43S* 

/!."><> 

'X>£tf 

li-,00 

/^.  ^ 

a^ 

ft.?> 

MS 

/).?<) 

llrfo 

m.^" 

nJO. 

ti.to 

/v"  V 

A  .90 

_ . 

• 

OJi 

9  71 

0/fO 

0.43 

i,«w 

hit 

17.00 

l-<ri 

/..7f 

l.oQ 

3Jj°     it 

/A/7 

//«3V 

/ 

r<*< 

IL.03 

IL.LO 

/ur 

17,70 

/Z7^, 

Vegetation  Type  JLsQtJ4  Ti '" 


LINE  STRIP  DATA,  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 

Non-Permanent 
Transect  t  f) 


■6 


Project     Jf3 
Sheet_    3    of 

Date 


-AJDvl 


zs_ 


Species 

h 

1  I2 

Xl 

X2 

Intercept 
Xl 

:8     (m) 
*2 

.    h 

X2 

,  Jl 

^V   G^ 

%Lo 

ft> 

•?.*7 

?.fe 

I0,O 

ift.C* 

f/.oO 

If,  a 

//)» 

M9-*-    1 

/ . 

Hfio 

feff 

/2/,S 

p.7>- 

13,10 

/23</ 

'  /5.ir . 

fMI 

\->,ti 

17,01 

/&>So 

/i*r 

/*:*? 

/*.// 

ff'Z-d 

9,«/J 

/?,/r 

14.9*- 

OilO 

ho* 

1,3*) 

f.«rf 

a.)o 

a,^s 

2.3o 

;.y/ 

^ 

9.53 

2.4  r 

2.17 

7,33 

13* 

■£?/ 

uc 

ff.t* 

<-/7 

<?,*7/ 

?,W 

ID, tO 

loJG  ' 

/^*y 

loAo 

fi/.rt 

/'i.e.*/ 

-• 

i 

! 

-■ 

... 

i 

- 

-■ 

; 

i 

£       ' 

W 

Vr\J\ 

|3.70 

13-Hf 

ft. 10 

nso 

/?7r 

MAo 

/?^r 

?  o.^o 

-- 

- 

* 

• 

- 

; 

i 

• 

- 

■ 

. 

•• 

— 

•. 



• 

■ 

LINE-STRIP  DATA  SHEET 
MATURE  TREE  STRATUM 


r 


Vegetation  Type     iUOUA  +  y* 


*2 


Aspect  (degrees) 
Field  Analyst(s) 


3(2  b 


.  i/A  1/4  s  SuJ  jse. 

Slope  (degrees)  /  "7 


e.g.*-?* 

Project  %3 
J>5~  Sheet__/_  of_J_ 

Transect^  Type   Arfr- fotr»~<*r*rrtf~ 


Transect  Length  /Oo '^ 


v)  i3v  for^-- 


Site  Description  L^br^j  C*J \    /cts&s*    rfrs,*/ /rs£4 


P 


Elevation   (feet)      Z??ThC} 

Date      9jlS  h& 

QA  Check    -fl/iflm     t/?->/ A 


Code  # 

Phenology  Code 

If   in 

each 

6  x  20  id  q 

uadrat 

Species 

12         3         4         5 

Condition 

l  Hsme  C^^^J 

noH 

< 

.s~- 

f 

(, 

°\ 

6 

/C/^A-vi^ 

2P0/V    ^) 

no-^ 

2- 

-70 

& 

1 

f 

O 

f 

3 

4 

5 

Species 

xl 

X2 

h 

Intercep 
V 

ts    (m) 
h 

'* 

h 

h 

Trunk  Diameter 
of   Each  Tree 

(cm) 

rs  me. 

2&o 

L?-° 

/.tf 

f&i  Lo 

ll,^ 

2  ape 

0.£>* 

(H//o 

^3 

^     n 

— 1          .... 

Loo 

LiC 

4;tb 

JD.tn 

/3,  tf* 

/  isi) 

jfaSk 

35- 

\r 

2-y 

• 

/V/(7W 

**~    3  A*  . 

'M>m.4\ 

L?Q 

1 

S,oo 

£,1  0 

IS-,!0 

^3 

/7 

/££& 

QJ),0V 

0,00 

^.Crt 

7,53 

la 

ll,lo 

IS, co 

^r 

^6 

ll'OO 

\mo 

nAo 

/tlo 

/1 

/*" 

-  ~~ 

1 

■ 

^7 

1/ 

^ 

r 

"Z7                 ^ 

^ 

• 

1 

?-^<r 

■<r 

^ 

%P    ! 

. 

\*y 

//       ' 

r> 

zf 

2-y 

\i 

/*- 

• 

n 

9 

_  .._„.. 

*i 

/r 

n        ^ 

^____ 

__, 

,     -. 

— • 

— . —  . 

— . 

**  . 

i  <rt>-      __ 

■fcV 

1 A* 

l<% 

f.f 

£.w 

■ 

^0 

..*. 

■ 

i 

i   j 

' 

rrr^ 


'"--n.oRPqS   REPORT 


Vegetation  TypeV  o  yg  n  t  »  >nooC 

T_J2S__  »     fJtV    s a 


J 


Aspect    (degrees)    Q.""7^T 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Transect   0< 

1/4   1/4  S    NUJ^B.       Quadrat   Size_ 


Project      <k\ 
Sheet     )         of  _|_ 

Ty  p  e      \[(?  y-  >^-\ 


_£ 


i^L 


Field  Analyst (s)    \C\ 

Site  Description 


.  Slope     (dagsges)       <&/#  Elevation    (feet)   7 Q  Q Q 

^    V  ^  Nri-*^     f  C>     V^rvN.yj}  Date  ^-^-7^ 


vfcA 


"^ 


QA  Check       P-4*  "?//1f 


■ 

Quadrat  Number 



■ 

2 

3 

4 

5 

6 

7 

8 

10 

Species                         1     Code  fi 

Phenology^y 

code  xfrf  // 

c 

#   c 

//    C 

#     C 

//  c 

//    C 

#    c 

i?    c 

f 

c 

* 

c 

JVC  W  Jli  *TC  C"\rW  11  s*A 

£67 

*   /'*! 

10 

33 

2 

B 

fc 

XL 

1 

•?o 

-w 

CJ^^V\A^A*Uv^    Vh 

! JlAA  <V\T  U 

5  /t7 

47 

fct 

tXl 

a  2. 

#4 

1 

ZTTZxr,' 

?    1 

29 

4 

,vAn/f7- 

-«r      j     t    r 

4.1* 

*    !   ? 

c^Iu/wmJijs  OIwp* 

put*  D.OT 

■  i  t 

1 

• 

2. 

fWo^Mrv>  Afvar\ 

2-/7  £ 

% 

VtMuCvv* 

*>*-* 

- 

t 

■ 

1 

\ 

p 

, 

, 

- 

;- 

- 

.   _ 

* 

• 

" 

\ 

t 

j 

, 

• 

i 

• 

1 

» 

* 

™ 

• 

• 

•    " 

1 

. 

1 

' 

•   • 

— i— —  - 

• 

1 

~.—d-_-; 


1   1 


/£rh 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  (^t>o<-..io^  X 


Transect  0  Q  3 


Project  93 

Sheet   /   of /_ 

Type_ 


*.V  v^ 


1/4  1/4  S$£/V<S     Quadrat  Size 


Aspect  (degrees)   /  ffc^- 


Slope  (degrees)   /  /q 


Field  Analyst (s)   \)^e,j&  #  Ha^Vf, 


Site  Description 


M 


Elevation    (feet)  fad  S fO 

Date  -fo-.il- 75 

QA  Check     f^f7w  "// /tf . 


Qt 

jadrat  Numb 

er 

. 

2 

3 

A 

5 

6 

7 

| 

* 

Q 

10 

Species                          I    Code  # 

Phenology^ 

C 

■# 

c 

i 

c 

#' 

c 

// 

c 

// 

: 
C 

I 

c 

// 

c 

# 

c 

JL 

c 

KorJuoL  tf3tJJCdu 

3^ 

4   -\U 

33C 

^ 

1$ 

953* 

4 

70 

i 

1C  1 

***£ 

2M  1 

\5 

2. 

m\(o 

3 

+ 

Aa^ncwavJ  ae&enytwi] 

OS/ 

1    -32. 

1 

2 

X 

3 

X 

6 

* 

w 

8 

10 

12 

^  J\i>//or>scI  (u'wT^^Wbnt  1 

■/7g 

7    -  IX 

% 

1 

*t 

■lo 

RO^P 

9 

1 

R5 

16 

% 

8 

£3 

4 

4 

i 

^aleota  >ke<K:a 

/3? 

X  -  4- 

1 

-t 

*  av7 

X  -  k 

• 

5 

1 

• 

• 

i             r 

- 

/ 

■ 

• 

\ 

, 

. 

- 

■ 

-    • 

\ 

. 

• 

* 

A 

.w 

• 

--- 

- 

— 

■ 



•    ■- 

-— 

/£rh 


QUADRAT   DATA    SHEET 
HERBACEOUS    STRATUM 


Vegetation  Type^ — O  y^aAJ-xxJots  6 

T       3.  A        *_33JlL-  s      J  3.  1/4  1/A  SC^BNUJ 


C  .J.43- 

Projcct     o   ? 
1 


of 


Aspect    (degrees)         ?  "3 Slope     (degrees)       X  /£> 

Field   Analyst(s)     \<\  ^  Qc  vf  VC  S  *  Ck  >>   V^TnV  ,v  \\     "    ' 
Site  Description__ j\(  f\ ^* 


Transect   flyp"" 
Quadrat  Size 


Sheet_ 
Type    ffr  r  ^\ 


^ 


i~i 


2- 


Elevation    (feet)     6HSO 
Date     ?-  IS  -"75 


QA  Check       VM^»v  /4 


y>A.r 


Qt 

jadrat   Number 

„ 

• 

2 

3 

4 

5 

6 

7 

p 

Q 

10 

Species 

Code  P 

Phenology   S 
j        Code  /^/h 

-$ 

c 

■# 

c 

//    C 

//' 

C 

*   C 

//    C 

lL_C 

P    r 

J 

c 

n 

c 

C-A\kN\ot>o^iuw  jU 

\\J3jRy/ 

L  /2<J 

73 

4 

2« 

l?c 

>  2. 

7 

_L^^ 

&  2 

7  | 

3  \ 

4 

ft 

nq  vo^.*wva  S/*A\* 

Kw  oSX 

X/>H 

1 

7 

4- 

A4_ 

4 

* 

Z 

? 

tsKfuOCS 

2./? 

V. 

Vocx  S<sl^  d^* q  w 

.     108 

S./S     - 

1 

1 

fe 

-H- 

•  raoiC^v^s 

•7/35 

• 

I 

1 

\     \  ^ 

A " 

•  • 

( 

■ 

\ 

0 

- 

' 

- 

, 

'.. 

-  • 

' 

\ 

1 

• 

! 

• 

1 

i 

• 

- 

i 

^t 

-   ■ 

r 

• 

t 

'      • 

■ 

: 

I 

/£rh 


** 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 


Project    o  -~> 


Sheet L.  of  ~3L- 


(fcetation'  Type     G>  f  £ Q-SC  i^OQ ' 
T        IS     .  R      99-  S_ 


Non-Permanent  Transect  tf 


&-<£ 


m 


Aspect   (degrees) 


lno° 


Field  Analyst (s)       jrfP fe-i      UQ> 


_  1/4   1/4  S      ££    A>/(J        Transect  Length       j DO  IA^ 
Slope     (degrees)  (Q •     Elevation   (feet)    <£ 


Site  Description  Hfftf*^  ^ ";,(    '   /ha/,;    c/w     «/af/ 


#  ff  //»7 


Z>L 


■rt-'  i 


Date 

QA  Ch  e  ck      /M^  f/z  7  /"H^ 


Code  S 

Phenology  Code 

#   in 

each 

6  x  -20  m  quadrat 

Species 

12         3         4          5 
• 

Condition 

l.^Ll/tV 

oa<=/ 

h     .    ■•■ 

aj 

3  6- 

<27 

3% 

yi 

HSYf^&J 

2  tfr-r> 

OIH 

^r- 

J£L 

^/9 

//i. 

n 

•#r 

I 

3  m  ^r 

'n^LO 

'***' 

/5" 

£ 

;ol 

% 

?-. 

1 

4 

7 

5 

— 

6 

. 

7 

■ 

; 

• 

8 

■ 

9 

i» 

% 

- 

Intercepts  (m) 


Species 

zi 

h 

h 

•       V 

yh 

1 

■ 

.    _X2 

h 

h 

vS  or  v;  € 

0,4? 

P<03 

9s,^ 

^.^ 

3-f.fl 

«v 

*fj+- 

H>&f 

r.r-7 

6J.Z. 

?.tf(i 

8.V3 

ins'-. 

c\M  " 

'\o.m 

/>#^ 

//.SO 

ill*  . 

y.  a 

u?i 

- 

2,^0 

1,00 

5. Ml 

'sro 

?;n 

q;VV 

Mf 

I&3^' 

)Q.^l 

12..  ii 

fa.*V 

}3'0L 

mv 

12  SS 

//;.  02  • 

/£7«0 

/£  .*cf 

iMH 

n,  m 

11.  'z 

/r.1/0 

fin  (, 

it'tte 

■l<t-M 

/A;**-- 

/.*.  ^ 

/^.S5' 

r?0.  *>' 

0 

0  ■  1 0 

o.^o 

QR$ 

hio  ■' 

1^0  ' 

/.^ 

/>jf7 

7^? 

■  7  ■  tO 

$.01 

?>>?(J 

3.5? 

3.°}o 

l*Al 

(j,l/b. 

fc.?1 

fc.ff 

?.^^ 

%\o 

K,?$ 

lf,H9 

^  .  j 

Ifr.M 

li,tf 

Or  10 

0^7'o. 

n  -  /  jc  - 

0/9  V- 

o.w 

LOO 

WD 

c?>3 

H'T7- 

Inr 

in\ 

,Vl7; 

?.*& 

M»JC? 

1,^,^7 

/o.?o 

n,a 

f/JS" 

/Mv   ' 

0 

O'tt 

XU 

i.?D 

*/,^ 

^.ft 

^7^ 

7,  a  0 

q,.ti 

/r^y 

lt.o< 

u>lt 

(f>io 

f/,,57." 

i?.'«. 

i.7.-ai 

/2T.3^ 

fa-72- 

.17.  ?C 

ft.  o> 

0,<*Q 

0,1^ 

Q  M  ■ 

? ■  •  * '  f 

H,*«' 

4.*r 

•I.*? 

i.?o 

*/.*>o 

%/  7 

■ 

.?03 

\Ho 

lQ-°iO' 

»r."v 

iH.lr* 

/</.*/ 

IF.)* 

IS,  3$ 

)$J-<- 

/r.?3 

£ 

Ko,^ 

IMi 

lWO 

/7.^ 

MM- 

")  *>.  <?• 

0*09 

OS^ 

£M3 

.L-v 

Ch  i/; 

M4< 

\WD 

V*-5< 

li.V; 

1,U 

7.93- 



. 

t 

— , 

Q  Pi  o  o  ~)  r-,  r, , 


6u~$\ 


LINE  STRIP  DATA.  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Vegetation  Type  ^^ egzccooo 


J 


Non-Permanent      . 
Transect  t       ^  —  C* 


Project   g  2 

Sheet   ^L   of  "*- 

_  pate  ®<?/iih<r 


Species 

xl 

,        4 

xi 

h 

Intercepts     (tn)- 
*1       •        h 

.  h 

X2 

I  h 

h 

£>a  ve 

id.o* 

frrf* 

r?.*r 

HA? 

i\,oo 

/S>  s% 

iu*\. 

IL.iO 

an 

lo.&b 

b,to 

0.*c 

as"3 

(.00 

7,o<r 

l-il'f 

'  3 no 

<?,35T 

3,?/, 

4,?r 

. 

'i<ro 

</./^ 

7/Dfc 

7,5-1 

7/ 70 

<7,d<t 

SM  ? 

?,u 

<?,cr 

9,75-  . 

• 

If.tV 

/'/  <?? 

/2,7Z 

/3,iy 

/r,ry 

/tw 

/Iff 

/?,?/ 

/9,*v 

/%iT 

W.so 

/^.•r- 

'9,9  6 

^.?f 

* 

• 

• 

-• 

- 

: 

- 

^ 

. 

• 

0 

farf*- 

CfiQ 

fr,«(<f 

:4.M 

^9  o 

/0'7f 

Till 

li.n: 

/A(/7 

\i.W 

/3/-'J 

Wb 

lfr,?0 

n<^ 

ll'^-l 

r?.i*> 

n  ^0 

feGL 

^a  oc 

• 

0<  >r 

0,(1 

J  ^3 

y,n 

5M0" 

sno 

sM 

lA\ 

i  " 

L,,ll 

1,?v 

1^1 

/3,-9/- 

N,30 

M.qo 

IWs 

ICto. 

■kM 

/o^' 

lC/o 

(7^ 

n,ii 

n-9o-. 

\%& 

/4»3l 

?~0,O£> 

0,4* 

O    0  T. 

7  en? 

:>,c  2- 

<?.*L 

3,  iv 

3,1,7 

*f.€0 

L/.IO 

si?./ 

7,6-L 

5^ry  • 

&,/*■■ 

9.75-. 

■ 

YbPti 

II,  lb 

Id, 7o 

-r — ^ 

AT,  3  1     . 

/*-,£*■ 

/S>ff 

/X?3 

KZ& 

U-&) 

i    ' 

J 

> 



•  ; 

1 

•• 

-. 

• 

• 

' 

(r- 

1  RP^QQ    Dr>nrsD!roi 

S     DL"DOt 

*\ 

<&v 

QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Project     y  O 


Vegetation  Type    fY\  \<ed    brush _ 

^2  9  R     IQOUJ      S       9/i  1/4   1/4  S^ElSg 


Lot  j_ 


/^>ect 


Sheet 
Transect   ff  /T\-3       Type    f^r^v 
Quadrat  Size  ; 


irk. 


"^ 


(degrees) 
Field  Analyst (s) 


3  bO'  Slope  (degrees}-  ^^/^ 


)<,V,     V-DFK 


Site  Description^ 


A^ 


Elevation   (feet)  ~7<?  Y O 
Bate  9/17/7^ 


QA  Check    Ifl*   "///"fr 


Qi 

aadrat  Number 

2 

3 

4 

5 

& 

_j 

1 

* 

q 

10 

Species 

Code  # 

Phenolo 
Codey 

%, 

if 

c 

■# 

c 

// 

C 

// 

C 

# 

c 

# 

c 

if 

c 

// 

c 

J_ 

c 

JL 

r, 

(/?^ex.  aeweri 

Jfe«0 

^       ' 

It* 

5 

% 

4 

V 

fJe/SotffAc/k  Uhiffc 

^A    ^.^3 

V 

10 

1 

/ 

/ 

/ 

5, 

/ 

/ 

cbDwoixis  Qc,»fo 

;<?/<?<-  2.73 

£ 

so 

/ 

2 

■ 

1 

/ 

r  t<  tvi  /  /  3, 

f         • 

ro 

f 

1 

a^o 

^ 

\3l 

'3 

/ 

* 

• 

/br^vr**    ~fr*tl\^ 

eautoi*  *  ' 

£ 

4o 

- 

/ 

X 

3 

/ 

a. 

c  •                    1   ty 

(j^<*a  j^tf 

<^ 

'  u 

5 

3 

J 
C'jj^a  h^rO,     uv/uW( 

afe  vago 

^ 

ISL. 

/ 

T 

3 

/ 

/ 

/ 

n^vi^evuon    c&czpt 

^**s/03 

^ 

3 

t 

. 

A 

c5 

Q.rsP^tA^Wk  ser\c 

fcA.     /  <?V 

c^ 

3 

3 

/ 

wid os  loO 

2 

3o 

r 

^ 

/ 

3 

3 

Pl/oufiar)*.  f\ari\ 

\uwJa  J7£ 

a 

3 

' 

* 

y 

/ 

■  ■ 

\ 

■ 

■ 

. 

1 

l 

i 

• 

« 

• 

• 

N 

■ 

• 

! 

. 



. 

1 

■ 

. 

1 

|  RBCSP  PROGRESS  REPORT  )      J 


(£cl) 


QUADRAT    DATA    SHEET 
HERBACEOUS    STRATUM 


C  £.£■  V 
Project      $3 


Vegetation  Type      /YV«  y,q  )>  ^nUv<V 

r     IS  \__21Ul_  s     3^.       1/4  1/4  ss«^ 


Transect   AM  -  ( 
Quadrat   Size 


Sheet_l of  _\_ 

Type    O^V-  v^v 


'vspect    (degrees)       ?A  Q Slope     (degrees)       /.CV%> 

Field  Analyst (s)  \(  .\WVpf,    '<?  Co-  V\jV 
»ite  Description A^A 


^ 


Elevation    (feet)    ~7^<TO 
Date  9-  ((.-"7  5 


__  QA  Check    #flk    '°/l/^h 


Quadrat  Number 


Species 

C 


P^w^ 


qJtvS III 


*3_ 


H<t\f  no i  u\  n^  A  i  \ >o  M£  ■  V 


li  -   SL/7 


yfi  m^~W 


Code   # 


\Sb  /v/iQ. 


Phenology, 


\i^A  <*-q7 


H   IZ(o 


g/lo 


+1 


c 


10 


& 


yo^  v  >  y^^v^i 


fn 


T-fo 


Uu 


A 


osv 


-^ 


-v» 


3 


.z 


-•/  ^?: 


5 


:j 


5 


2 


15 


^^Z. 


VW\ 


t.fr   .J^r 


2. 


£t 


V 


/OCA 


7/,?? 


5 


li 


>Mlftv\ 


wl^ 


yio. 


z  /zo' 


i* 


zj 


J± 


± 


-V 


~\ 


.^L 


Oi^/r^Wa     STpMic 


rex 


/*V 


2-/? 


Lix 


4- 


4f. 


^r^\\(\     Mo^W^tox 


^A 


-H 


+v 


A</n@r 


Xirifflittfi 


7 /if) 


2_ 


Z. 


/M 


k^ 


jCCE^- 


l.K^ 


i/2- 


^-QshT<\\ 


JlKtQC&l 


^ 


* ZLL 


<JKMX?^\(k    ^^QlfciSL 


rrT  >  (T>Q^    CoNVNdJC^ 


44^ 


$ 


12 


I    2 


1* 


IIS 


lift 


to 


B 


r 

~>rx Sj 


^ 


t~.  V.M 


/OS 


^UXi  0.30 


Z/& 


z 


G 


C^sQ     JL 


•274- 


V. 


< 


Goii 


f 


for  \ 


^    O10 


a 


X70 


^ 


y/fi7 


-iOPD     nnn,->nr^n     ,-.  r-,-,^,-,-,- 


(gel) 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  1 T) 


le 


d     'Bx2iA5>h 


Projec 
Sheet 
Transect   fl  im  -  ^      Type 


«  <?5 
i_.fl 


.V>^ 


Aspect    (degrees) 


ZZg 


S        3/  1/4   1/4  sfttt/hJUS       Quadrat  Size  -^^r  S 


£>. 


Field  Analyst(s)  \joR\g^s   j   naMng  s 
Site  Description A//jr 


Slope     (degrees)     Jg 


Elevation   (feet)      ~7 £  L/ 0 


Date  .y\-    \%-n  £ 


QA  Check     Wk  /'///"?< 


Qt 

jadrat  Number 

. 

2 

3 

4 

5      • 

ft 

7 

1 

* 

10 

Species 

Code  if 

Phenology/ 
Code^/r 

// 

c 

■# 

c 

#   c 

//' 

C 

0 

C 

//    C 

p 

c 

// 

c 

JL 

c, 

JL 

c 

Hjp*Ur>Af>w   YMk-JT-aVn 

ISS 

7  -1(d 

a 

" 

3 

2 

1% 

R. 

^ 

ft 

5  i 

t  3 

2 

2. 

7 

8 

I 

3 

3 

<-r  tcve,  ftjp  is/  <=m=>  OLL 

0-2O 

^-   -f 

\ 

/ 

1 

t 

Te^rfe^oo  <^"V}e,ct>'i"k>s 

*T  I0Z 

;l    ~  *- 

It 

2. 

2 

1 

U  + 

i 
i 

C  rycrra»4^d  .Seo<:rA 

m 

a.-—   ^ 

1-t 

. 

:>"tCpe    C.^>Y»v=r^ri"A 

ris 

*k;  -  -3P 

/ 

• 

■• 

.palsatnorViM  Js^v^xT 

-ara    Q£>?> 

^  -S6 

] 

LI 

t 

■ 

LntffYK     few  » Si) 

Iqo 

*,.■-  io 

^ 

1 

1 

-t 

L^^f  qi^^c/Cu 

166 

C^~  )2C 

4 

vJfv^^^x     Ko^Y^a*' 

loo 

0.  -    £ 

-h 

/      \            1     . 

. 

• 

' 

- 

, 

-  • 

. 

\ 

. 

• 

1 

— 

■ 

— 

» 

- 

9b 

9 

• 

•  ' 

. 

- 

. 

— 

— 

— 

1 

•  _• 

_ 



. 

oonco  DonnR-.^Q  REPORT] 


<£ch 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type 

*    3.S        r_ 


n\ix*.A  Vwu^\q 


Project__^3 
Sheet I 


of 


£5^ 


Vspect    (degrees)     5~?£ Slope     (degrees)      V?,% 

Field  Analyst(s)     ^Oflvp     tG'^k\J 
Site  Description Kf  A- ^ 


Transect   0    f/[- 2    Type     ft?  ^  v*^ 

tZL  *M   1A   SMWNUS     .  Quadrat   Size  «  Cw,  "^  0 


Elevation    (feet)    ~~J I  %Q 

Date     9-  l£--K 

QA  Check     Afl>i  /^///^ 


Quadrat   Number 



^  . 

2          3 

4          5 

6 

_J7          8 

Q 

10 

_Species 

Code  # 

Phenology^-"'' 
Code^V/r 

//  c  ■ 

#     C    //     C 

//'    C    //  c 

//    C 

1.    C__i_ 

2 

£    if     C 

#    c_ 

Inn  S'ruvAttMej  fi 

1 09 

"a/l^' 

2 

£_       ^  _ 

£       4- 

__2 

6         * 

?        to 

X^Y  \  rt  Cfav\MJ  »/A    -VJ 

s^WV 

-1      ^M              < 

*  1  : 

2  2          J 

L4.'feA 

Jfl  6 

V 

?  / 

Lv\qt>/|OA  f^x\v 

*/vi{  O^rt 

1    1 

11. 

) 

Kft<L\e^\ft  q£%t,\ 

W<;  09(9 

r2/lD    •' 

Jl   -L 

» 

•JL 

•  If 

/ 

(i  jriMj^V»v^a .  >^ 

Uir*#fftfc 

i   i/ft 

m 

L^_ 

• 

* 

Hf\<  otx\^">  Av  oAvtf 

ripf* 

■     - 

£ 

< 

> 

k 

V. 

H«-xveWj\a  t>fOte 

&&&L 

X  Ik 

11 

rV>_,AlJ£di*U>A\    b^v/ 

&l3b 

_      11_ 

1 

• 

GuJ^  oX^id   $<ti 

(TOv<?.  r)/a 

-  *rl&> 

^ 

•*                            #• 

2.  2 

LJv\i7<->r>St<;  Vuav. 

v  too 

»  1  »-rw 

7/5"5 

3 

? 

J 

C1vvj^"vU>aw\*  ^5 

X"AV^^ 

r 
Zl/% 

* 

lUI 

1  1 

1 

AsWo^N^kuti-  A 

\  v>^ Tt*U  \  UlJb     2./,V> 

LJLJ--L- 

\    v.\.^)^VvC»-S>  C»jj^ 

^r^' 

*)i? 

■ 

J 

\.i— 

1    1 

Voa^t^x^A'a  r.ou 

^iftSLi 

N     */5 

' 

i 

1  \ 

\    1 

SV>V  oJL^ctAcrti  r 

kc«cv^A 

A/fa 

' 

j 

\  \ 

1 

LH£l>k 

2l/%2 

\ 

£. 

t 

_ 

■ 

. 

• 



1 

-  ■ 

-      - 

• 

J 

1 

. 

• 

.• 

• 

• 

1 

ter\ 


1: 


LINE  STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Project 


&3 


Vegeta 


tlon  Type  /Vl  v  VC-g  </     fc>  y<;i\ 


Non-Permanent 
Transect 


nent    *  /  \\ i 


Sheet      ;3_    of  ^^ 
Date    9//7/7S 


-b^^^fe.    ,^.  <Un^    loffj-yf 


Species 

Xl 

h 

zi 

h 

Intercept 

1    * 

:s    (m) 
Z2 

.  h 

h 

.    h 

h 

Sy  or 

0,0 

0.S/ 

J.£ 

2.ol 

?.6S 

a. 70 

7.13 

y *it 

e,n 

??.«. 

/ 

.1.40 

7.V3 

%£>S 

I0>(,b 

/0.9 

J/.SO 

'  H.6>o. 

/6.I0 

/Lzi 

it.*i 

/6&0 

/£.&> 

/b.n 

mo 

17.60 

/%.$0 

It.lB 

/i.f 

/.OS 

/-£/ 

• 

\no 

*./? 

h.zs 

V,V£ 

5,01 

S.o? 

I.  Id 

6.*o 

&r?i 

£.<?/ 

7.1H 

7  S  7 

7.££ 

7>7L 

/'ho 

/fas 

2,6$ 

V.6-X 

SVS-a 

$.7^ 

ftlb 

£.s£ 

&70 

ix~>> 

ii.ii- 

n<so 

H.CX 

M.1n 

/7SX 

17  J  f 

(l.Zb 

/fr.7S 

/U6 

2o,oo 

i-so 

in 

V.So 

Y.6<? 

l/.Ol 

//<% 

H.vc 

/Y.CO 

li.ll 

)IAI 

U-HI 

/tit? 

jfi*Q 

Ax 

Y6S 

r.?x 

£66 

£./0 

?.xo 

m* 

/us 

(Z.oo 

/7,*A 

/t<?\ 

■■ 

Av-TV 

x&o 

P,7£ 

?.2£ 

3,6? 

//,  ?? 

//><? 

- 

%w,r 

fait* 

tea/ 

/£?o 

/6H 

/6?7 

Zlo.oo 

0.0 

i.73 

5.91 

Kit 

//1.6<< 

/<m 

//.90 

fisOO 

/V;S 

/H<%S 

-  * 

• 

■ 

• 

■ 

* 

■ 

» 

•• 

• 

: 

• 

■ 

1     RRHQO     -"Ir?,^,-^.-,. 

•  ~ 7 

• 

• 

■ 

.  - 

€ 

5D 

-r^s.tf/^^,  ^2  ^bhuj 


*>l°/?4. 


-.  Vegetation  Type  \|Vn\e-<4    \>a^\\ 


QUADRAT  DATASHEET    IjfcYW 
HERBACEOUS   STRATUM 


Project      vT 


Sheet 


l_oi± 


Transect   0     ft)y 


Date  H-U--75    gj 


7-^     ^//^" 


! 

J\li 

idrat 

Number 

1 

2 

3 

A 

5 

6 

7 

8          9 

10 

1 

// 

.  c 

.// 

C 

# 

C 

// 

C 

// 

C 

i 

// 

c 

// 

C 

#!  C 

if 

c 

# 

c 

Species 

Code   # 

Phenology^ 
Code^/r 

.' 

L  -ftX^X  AJfAAA 

l(?0 

IX^^ 

^ 

(p 

?c» 

°l 

s5 

^ 

3 

£ 

P 

£ 

Qjr  ^OL>;3noy-r>  MrcfccJlir 

^    ]^£ 

^-    & 

1 

x 

I 

=T,  cL^r  /00 

x-  2a 

X 

i 

!>cwse,  383 

t,   -11 

7 

u 

( Afioo^M  -TfaJi*  a* 

U^OSV 

-X-  —  X7 

1 

C-t'Awts*  bov-^Al^ 

OS3 

5l  -V5 

7S 

1 

4 

1 

1 

4 

- 

■ 

Acni //oJ^uiJoca 

OSO  • 

rx-~/£ 

a 

1. 

-ST73L 

7    -35 

ai 

^<f5  re  >~>c  v/<y~- <?*•>%,• 

- 

i 

c 

1 

. 

-  - 

■•■  i 

t  ■ 

• 

. 

■ 

. 

- 

■ 

{ 

i 

( 

i 

i 

• 

i 

■   ■    r 

i 

i 

. 

i 

• 

• 

! 

1 

• 

1 

I 

i 

i. 

! 

1 

I 

i 

I 

RBCSP  PROGRESS  RFPDRT~I 


LINE   STRIP   DATA.  SHEET 
SHRUB,    TREE  SEEDLING  STRATUM 


K        .  ' — -s.  .  Non-Permanent 

Vegetation  Type     rMv^cr.r)       O/U.^  Transect   P         /M,~  l^ 


Project     ??  3 

Sh  e  e  t     "7_    o  f     "^ 

_  Date_2_z_l7ll£ 
*2?fc> . 


Species 

h 

X2 

\ 

X2 

[ntercepts     (m)- 
*1       ■        *2 

.   h 

*2 

|     xi 

*2 

AAr, 

IS  4£ 

IU.K 

0.tn<t 

0/73 

?..0b 

Z.Z. 

Z43 

z.7£ 

f-JJ' 

4S0_ 

sr« 

6.  1? 

&.4rQ 

fer7^ 

7^o 

l-ll 

'  K.ZO 

9./0 

(l.(nC 

if.^rl 

. 

f£.4k 

tk.|7- 

f9.Z2 

i<*.70 

Koa 

l.ll 

3.90 

A.S5 

4-4,7 

5,7/. 

• 

AfZ 

£'.7/ 

Irt.A? 

16.43 

io.^ 

\\.  re, 

\£& 

\ZVto 

• 

• 

A"V\vax\ 

l-4f 

4.21 

7/3 

2\  IB 

\0.4rQ 

(0,97 

114,10 

\£oS 

IMO 

Ztf.flC 

-•     '- 

-.- 

-  - 

- 

OrMA^ 

tf.72 

19.2*2 

• 

~W 

■ 

• 

• 

■ 

•    . 

• 

-  •■ 

■_■ 

• 

• 

• 

■ 

'   '  ■ 

» 





•• 

• 

•. 

—  - 

.     ..   .. 

—   - 

• 

„, 

. 

1 

! 

|  R3CSP  PROGRESS  REPORT 


Z/?*/7  s 

LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


C  A  <*  i 


.3-3 


Vegetation  Type     /Vw\£>  c/    Orp^h 

T      ^  S       R     /Q0fe/     S        Q^^    1/4   1/4  S    QQuNCc/ 

Aspect    (degrees) 


AI 


Project 

Sheet       /       of      e^_ 

Non-Permanent  Transect  ff        /^  —  // 
Transect  Length        /CD  (D  Y**- 


Field  Analyst(s)      A,  ^      ^   Q /~K 


Slope     (degrees)       /  ^ 


Elevation   (feet)    ^/(^C? 


Date        9//7/7.S 


Site  Description  S>Aa/-r  Si>>/     [X-s, 

,  t.re.    lPclUn*c.d  A*.s~ 

btCl-tJ 

QA  Ch 

eck'£$  yM.    tyy/if 

Code  # 

/P-T- 

#   in  each   6  x  20  in  quadrat 

Species 

PhenologZ-eSodtr 

12          3          4         5 

Condition 

i  A^  rr 

oiH 

S/'.7tr 

£? 

67 

U 

6s 

n 

2  Ch  i/  / 

KID 

6  '/■  32. 

7? 

H 

6o 

s/ 

■SV 

3  yf-^o  T~ 

05  2. 

•p-/  2X(9 

2^ 

3? 

11 

So 

'3 

4   ^s/  <0  r 

033 

aJ/   ^s 

22.3 

?/ 

17 

/6o 

'?/ 

5  Tdr  rjL 

03/ 

/ 

/ 

- 

6 

7 

8 

9 

10 

> 

• 

Species 


Intercepts     (m) 


Arrr 


a.flS 


Z.IZ 


3.o?> 


3.a^ 


7/r 


2M. 


5lj1£l 


7. -Yd 


r.6£ 


?,7r 


M  ,7S 


/?.? 


i?/7i 


^.tv 


«*%  i«6 


a.g; 


J<y<? 


?.7a 


3.7? 


*i.ot 


H:ll> 


t.es 


l3jl 


?.*./ 


/^/i 


/ago 


/^,^     Zf-6-S- 


If.oZ 


/t.t>6 


BJ1. 


)1.1b 


/S^,? 


Z<$./£ 


£.7$ 


/*/?£ 


3,26 


3,£? 


6:*z 


7.oX 


7.S*/ 


71  yc 


illfA 


£*1 


/<?,3- 


/ay*? 


Zfl.lS 


/0.7X. 


2L± 


o 


//•6o 


J^L 


)>.Ho 


/7.33 


/7.f"? 


i^k 


Al6 


Ci 


i^ 


A  as 


/.fa. 


2^1 


7,^ 


7.3  6 


8^. 


?.£6 


£,-?<? 


^23. 


5,3fl 


/fc.03 


Z&.33. 


_£^X 


£* 


iiV 


j^a 


/s.yg 


2_£X 


v.*g 


^ZS 


/S/ft 


Z^^Q 


/7,Ss 


/7*^ 


/f>n 


mil 


AjtnTL 


0.0 


a.35. 


/Q  ^ 


/^e<9 


A  a 


i££ 


m^. 


]&i£L 


/*.&. 


Al£_ 


AM- 


£0.QO 


o.fi 


Qt6o 


?./S 


MA. 


AJL 


CJ^ 


C^7S 


g,r7 


iVffi. 


jL££ 


i^l 


jL£2, 


/A  77 


AOi^L 


/y.77^ 


/^zs: 


AZl^ 


2Zi^ 


is* 


2^2— 


iiJ!. 


ALA3 


ALi^i 


M,o3 


--. 


Zi^£ 


A^2 


^,oo 


3.-3Q 


2^i_ 


?,.^o 


3^2. 


?.^X 


?.^o 


I2d2_ 


zZli 


A^£ 


Aoo 


/5-^^.; 


i^6_- 


i2^2_ 


m 


A?jS. 


.££. 


0.60 


\  RBOS?  PROGRF.cq  p^p^dt  1 


LINE-STRIP  DATA  SHEET 
-MATURE-  TREE  STRATUM 


C  a  <a  i 

Project  <P3 


Transect 


,*J£/L 


Sheet     £     of    ^ 


Type_ 


Vegetation  Type     ]f[t4-<//     ferfrJ A 

%     ~X  &         R     )'X>U      S      1 V  1/4  1/4  S   RUJ^UJ         Transect  Length    /£?(<7 

Aspect    (degrees)         //# Slope  (degrees)       5 .__  Elevation   (feet)      f  /  ■£*  Q 

Field  Analyst(s)     M>l/l*~~     Q.-F*  K  * 

Site  Description 


Date 


QA  Check 


/   z^ 


ZSl 


Code  #  - 

/fir- 

0   in 

each 

6    X    20    ID    Q 

uadrat 

Species 

Phenology/*Cudtf 

12         3         4         5 

Condition 

l&Lty$l 

03.fi 

/       6    /?^o 

.  ; 

w 

£3 

35- 

57 

2  r<?^#- 

03/ 

a/  /£ 

A- 

*= 

—  ' 

— =- 

— 

i 

3 

4 

5 

i 
1 

Species 

h 

*2 

h 

Intercep 

V 

ts    (m) 
h 

h 

h 

h 

Trunk  Diameter    (cm) 
of  Each  Tree 
A//JL 

i/or 

w> 

I'll 

izn* 

/i;?r 

i* 

<«<■ 

,1,1 

,8  7 

/F 

/ 

nai 

lUi 

1M0 

tf.05" 

10.33 

n,o7~ 

• 

1 
1 

1 

#r+r 

\SM 

MM 

\ta< 

lfc33 

\hlA 

ni°i 

flJ£ 

fySL 

i 

1 

' 

■ 

j 

1 
j 

/ 

tm 

. 

1 

.     i      ■ 

\ 

Tccc 

ID> 

two 

. 

\ 

\ 

Mvi 

/u> 

IL/Xf 

fart 

nil- 

10,61 

\Q,M 

IIM 

l<f.  01 

\ 

1 

• 

'■■ 

\  . 

Qu  0.0. 

it).  % 
J.*] 

/O.to 

tt'Hl 

\ 

(i LI 

\o.n 

5,<frH 

*>(,(? 

°i';n  V\m 

— - . 

n 

pnr>oo     r*~,-^rv-„^ 

■*  r-  r-s  ^v  — *-r 

.  <*■* 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 
\ 


C  <3  <3  V 

Project   %"? 
Sheet     1         of  ^ 


Vegetation- Type     m\\^d   ^vacVl Non-Permanent  Transect  0     M  -  ^"~|E 

T  7S  R     \Q0v^>         S    \  \ 1/4   1/4  S   KlVJJo-f  K)VAJ     Transect  Length     IQqKI 


Aspect   (degrees)       330 


Slope     (degrees) 


Field  Analyst(s)    V.Qo V  leg  £  Co  V 


Site  Description  4rxorv\/^Jl-  p\ 


VYU 


Elevation    (feet)^QOQ 
Date    ^    ~    \g  -1<? 


QA  Check      O^M 


'^IplL 


Species 


Code  tf 


Phenoloey  Cod 


AvAoJAf 


2    Q 


\A 


QfL 


Q3^ 


g^m. 


Q'<t~$ 


Z./Z3Q- 


&--/3ZO 


$   in  each   6  x  20  m  quadrat  <\t 


$1 


a 


5a 


o 


5t 


o 


sx: 


o 


£g_ 


o 


Condition 


AnU- 


A  >.i\fW 


VklL 


'QU± 


6  /  \3<J 


03^> 


Zj  So 


0X0 


£  /'din 


3« 


S3 


21 


23 


?' 


3. 


as. 
Ox 


u 


75 


M 


Uo 


1 


a 


a 


■"pujrv 


i22^/_ 


-2,/-7<J 


0 


il 


O 


O. 


7 

8 


9 

10 


Species 


mimX. 


jM- 


7,M 


\i,5%,    \%-(oZ- 


\Q-s% 


\*-76 


Intercepts  (m) 


Y-^L 


\%K 


7,^o 


530 


jnz. 


1&7- 


K-50 


U.?3 


s^a 


1174. 


\3-2Q 


j 


ris 


laiuOL 


I5.7J 


(U2£> 


/k-fo/T 


i4^?i2 


n-o£ 


I&67 


^3A0 


,Z<3-fl 


fl-ffff 


°>ZS 


^,00 


q.^ 


v££0_ 


i£ik 


IbJUo. 


\^?6 


LJ£l 


^?K' 


JJLJi 


.z^oa 


3  oO 


<?-^ 


4--U 


SsOK 


42£ 


ILZ4- 


/O.S9 


iLoa 


Lza 


/4.0  ^ 


\A>\D 


\^40 


\4-U7- 


14,  £3 


15-30 


U-46 


tfc,74- 


nzs 


Ul 


JL1± 


s 


>x<  rvt 


7,05 


7.3^ 


fffQ 


1 1  ■  3C 


ftm 


20-00 


0-65 


0.90. 


3.5  f 


3Yng 


ZJA 


1,%% 


i^l 


,3a 


teas' 


/p^r 


^_k 


4jLr 


^2£ 


i^a 


^4a 


12,70 


\soz 


1^/3? 


10,4^ 


ff.go 


3.30 


3^Z=- 


13&. 


9  PC) 


GW 


1L4L 


1L£L 


A  A, 


■£_ 


9!S°I 


%5k 


^<L 


\0.22, 


±%5a 


&>>on . 


OsOO 


:4JS- 


5-4-2 


~7,Z% 


5L9Z- 


4.  I5i 


\4.& 


&43L 


v46X) 


JL2L 


a  oo 


\Q3Q 


503 


■5".  (7     X^ 


,£4fe 


Ml 


■JloL 


LM 


nr 


<to( 


)3U 


o^5 


12.4b 


f..(3 


'426> 


^Qa. 


JAl£ 


-zso 


\±t>7 


J2: 


\S.oQ,  I 


1 


or-pvQo  naocptoq  prrpnRT 


Line,  iiiur   daia  biiLti 
SHRUB,    TREE  SEEDLING  STRATUM 

Non-Permanent 


Vege 


i/\a  "    ^  "t^      \      Non-Permanent 
tation  Type   fV\  wr  d     V^UHN^     Transect  0   //I  ~  \~] 


Project  £3 
Sheet  7   of 


Date  <9-  1^-7^ 


Species 

Li 

V 

Jl 

h 

tntercept 

:s    (m)- 
•       *2 

xi 

*2 

•    h 

h 

onior 

im 

fc-H 

■   — 

■ 

. 

■ 

• 

C  \\  \\  \ 

1231 

\2-3b 

tf.fef 

IS.78- 

1755    ■ 

\7.7S 

SP.97 

7IO 

• 

-• 

_, 



.  _ 

r\  w\»  ih 

^bl 

4-^S 

-- 

- 

« 

' 

• 

h*\l\ 

\\A1 

!/.<% 

\^31 

«.  ^ 

\4Y,\ 

I4<?3 

12^ 

13.81 

\0.4X 

\:o{ 

-Z.Z0 

Z.4Z 

£75" 

5.^ 

\L<H  ■ 

//.9^ 

1+.49 

14,% 

wns 

\?.^n 

■  • 

\%K> 

ZO-oo 

Y 

A.  A 

13.X- 

13.K5" 

2% 

51.11 

• 

1*7.1* 

\y.?o 

• 

. 

,. 

--    - 

-     —     — 

•• 

• 

•. 

_. 

• 

- 

RBOSPTROGP^SS  RFPORT  I 


Project 


73 


C     o/    ex-    y 
LINE-STRIP  DATA   SHEET 
Wft5H£«Tft£E  STRATUM 

AT  I  )  '       A*  Sheet_/_  of_2^_ 

Vegetation  Type    /^  /  XCgA  for  ^  K  _  Transect/  /lv76       Type  */>-  for****** 


^vS         */0D/U)        S 
Aspect    (degrees)         //6? 


lA 


1/4  1/4  S  AJU)SiJ 


Slope  (degrees) 


X 


Transect  Length     (  QO  L+Ls   % 
Elevation   (feet)  *7 / S  O 
Date  9//IJIS" 


Field  Analyst(s)         fCl/,    V-    (fcFKv 

Site  Descrlptlonr^txf  1/  /Vf/7   n^uTSn^J  in*'}**;*  <w.>  IQJ*»<\  ^QA  Check       **>*    l0/^/^ 

x  20~m~qua"drat 


Species 


AJ 


/VxM 


3^nf 


133 


^^ 


i4r72 


Code  tf 


0/9 


<0  3-SL- 


Q-^3 


£sji 


^W 


'^//Aft 


x 


/  7X 


£3 


ii 


<2o 


6~£, 


Intercepts  (m) 


34" 


$ 


11 


^ 


-vr 


k7 


<?3 


i2 


//o 


£7 


/3 


&i 


is. 


9-0 


50 


il 


//■ 


Condition 


t 


\ 


0. 


fl,/6~ 


,V£ 


,s*a 


4^1 


4,w 


.^a 


£,32" 


Trunk  Diameter  (cm) 
of  Each  Tree 

N/h      


%J3_ 


1M1 


(03b 


lb  41 


/V'O? 


ip.iL, 


(2.9Y 


13.1^ 


-$  m  \Q' 


&Jr 


Ml? 

2S 

JLZL 
9.12  • 

{pit)  PC 

JZAL 

fc.-7f. 


nn>( 

3,13 

1,1 2> 
Ills' 

az-fy 


l>Hi 


an. 

_# 

SH- 
AMS' 

Km 

l.fH 


n<n 

;!(, 

JM_ 

IQ-lS 

\\m 

JJiO_ 

13.  Sj 
P.S3 

jmA. 

J, ID 


ML 
jJL 

tf-ov 
\LSt> 

_us_ 

is.  10 

IS,tt 


(l?C 

Pari) 
SAL 
Ml,  . 

IML 

JJML 

Ml 


.23 

.t&t 

n,n 

IZ.3S 

his 

JM0_ 

A/ 
31  ■ 

,5t 


23$ 
l°l3S 

1 9  At 
L3Q- 

ML 

10  >n 

JlJJL 
i.w 


/a»**T\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


T\ V^i  i/W\   —  ^  \  * 


Vegetation  Type       Uvm.^ 

S^j£  K97UJ       s    m> 

Aspect   (degrees)     3>/Q 


Project       ?T^ 
Sheet      \        of        ( 
Transect   f  ^p—  \      Type        T&T  kw. 
1/4  1/4  S$EN£-  Quadrat  Size        .  £ 


>^S^-\  te>A  A 


-5>»J 


yr\ 


Slope     (<fegreeg>-    ~7  /& 


Field  Analyst(s)     #.to*.>S    ^    Q.   V/0  h  erA^~ 
Slte  Description    Y    K  N  J/s/x  /[■ 


Elevation   (feet)   ~/^lO<D 

Date     9-(U-~7S 

QA  Check      ~7w^    Vz->M. 


Quadrat  Number 


Species 


QKMZ.opsis h 


.  \     /oo 


Phenology 
Code  i  Code^>^r 


7/30 


» 


10 


J. 


_CL 


4^  Oa^LCiWulu  A- 


iqn  ny\.i.ii'\),i 


C/lo 


z 


2 


iri 


4: 


5 


•/ 


•2^/  7-7. 


2, 


2 


4 


4 


rfffl**^ 


7^" 


2./ 7. 


± 


4 


Z 


3 


1 


4=te 


rWu, 


^L/2- 


i  Z. 


5 


Z. 


^ 


M>q    %l 


7W 


2V2 


A^ 


VttttS 


S^ 


10     "z/ze. 


z. 


nn'>^n      r".  O  O 


Vorqc;    ftEPORT  |         • 


v» 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING  STRATUM 

\ 


Sheet    )         of  3 


Non-Perraanent  Transect   9     fV\  -  \~~f 


Vegetation'  Type        M\Ntf.3    '  l^v/^^ 

T    ZS  R_HUJ___  S_g m  1/4   1/4  S    NliUfyQuJ      Transect  Length       \Hn  (V\ 

_ Slope     (degrees)  j? •     Elevation    (feet)    74  00 


Aspect    (degrees)         ,^4Q 

Field  Analyst (s)     Y  A  W  \C  ^    <:  Q" 


_  Date   VU-n 

Site  Description   NVv:  ^W^  rv  nen   .nA>./iV^    t^lvvyA  S  <k<lf  _  QA  Check    *>***.  /f/^/^_ 


Species 


Code  if 


i  A.A 


m 


r,.|V 


Phenology  Code 


(*>/■(», 


fl   in   each    6   x  -20  m  quadrat 


?& 


SI 


51 


S_35 


Condi 


'ondition 


_2  AWrV 


r^o. 


^•/    132 


Z£ 


4S1 


lO£ 


^ 


Z3 


3  OMs)  \ 


OX0_ 


to/  /^ 


OS 


V^W 


y^ 


oav 


ZJ-22. 


Tf-c, 


O- 


JZ3_/_ 


2-/ 14 


Ik 


Inl     2^ 


A 


3 


O 


U 


o 


/S3. 


M 


<k 


3.1 


5^a 


fiOX 


4_ 


£ 


4 


7    SloV 


mi 


6/3 


9-^WipS 


^O/ 


-2-13$ 


L 


51  \U 


Z. 


o 


II 


^ 


3 


A 


4- 


O 


J5L 

O 


2. 


Z. 


io  np^A- 


03  "7 


^ 


J_l 


Species 


Intercepts  (m) 


&k 


X- 


Z5\ 


3-QZ, 


L°£l. 


(?.JQ 


\o,n 


\\A°} 


■  \1-53tv    \^<na 


2^Z_ 


UJ2l 


£X 


/W> 


3M- 


3rCL 


SLS1 


s.  uh 


£JL£ 


fO-Ort 


w.o£ 


\4  iz 


■Ifc'frS 


y^^g 


W-7t 


i2b. 


.io_ 


|g-43 


i42^ 


Q,4~5 


W- 


iZ^^ 


ILX 


13  Z^ 


15  2(       >fc,l?      V?.?H 


^:^7 


DT3 


Q£_ 


2A 


^Z- 


2-55 


^5  7 


Z.-73 


Z* 


C.Z.O 


C-Z3  . 


\243 


IS-S& 


\0-2Z 


\0  Z5 


\0.4-to 


\c  G7 


/W\  ■«■■«.  A" 


4  3k 


&& 


I2.467 


ii_z& 


£££ 


&..Tff 


£.7 


aI^z 


43-5 


44Z 


4li 


^ol_ 


£.5Z 


££S 


g-03 


g>Z6> 


KaL 


2A^ 


Z1L 


i-in . 


\0.0(o 


10.3  7 


M£ 


LM. 


noz 


■17W.fe> 


4^6. 


4^51 


4- 6  2. 


£JZ 


6-40 


6-44 


<<"3. 


676' 


JL£1 


S^nnr 


^ 


^Tff 


_LjS_ 


2-43 


2-4fr 


AA 


YL 


1-11- 


233L 


Sill 


?25 


/0.II 


K>-5£ 


-V.oZ 


£,o# 


\6?) 


HAL 


17  37 


i2Aa. 


J5^2^. 


1947 


4.5Z. 


4-^0 


/2,2^ 


^■^" 


n.%3 


\Z.oZ. 


\6>50 


3  77 


16- $9 


13.. 


47Z 


•507 


14-70 


\4M 


2Ja3_ 


2-W 


*U-3V  - 


ft>g(? 


$>0&. 


$.S\ 


\4<oZ 


MM- 


#.\3 


i4_a2_ 


(o,Z3 


a.Ao 


ZUL 


\U.leO 


r  22 


U&O 


\1.L^ 


-7%(t 


1L12- 


X  ?J) 


Z.Zjtj 


\i.7(r 


X.zs 


90X 


R3o^p  PRonR~ss  rh:odrt 


i 


7.1  Z. 

urn 

731 


QUADRAT   DATA    SHEET 
HERBACEOUS   STRATUM 


Vegetation  Type    Pinion!   ~5~UNipef^ 

0DuS              R     99UJ         S     /p  1/4  1/4  sNlUnZ- 

Aspect    (degrees)      }j0 .  Slope     (degrees)        *~7 % 


Transect   gfi  3 
Quadrat  Size 


Project    ^3 
Sheet 
Type 


/ 


of 


Jk 


y-  W-\, 


^ 


~i- 


Field  Analyst (s)    \t0gk3,    -4iau- 


Site  Description 


j^v 


M& 


Elevation    (feet)        &  £0(Q 

Date  .fc-Tr-75 

QA  Check    Tg/gft?     ft/l/lf  ■ 


• 

Quadrat  Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Species 

Code  (f 

Phenology/' 
t       Code-^f-fr 

# 

C 

//    C 

//  c 

it 

c 

//   C 

//    C 

ff     C 

if     C 

JL 

c 

A. 

c 

A<yor>A<^V>     ^v^rTyJi 

oso. 

1_-^   >Ou 

i 

A. 

fywi<»vn)0  At  ru  <^*  VA  <A  ^ 

3.S7 

X   -   10 

1 

i 

1 

1 

1 

iJUryftopft*   Qc*tt\e^TV 

a6? 

4      -_5 

a 

i- 

Uli 

. 

2^7 

o_  -    2/ 

X 

i 

11 

*  l; 

*  1 

a 

1 

/VufefY^Ela  5atcrH\fc\e 

OIX 

4    -    23. 

2 

i 

• 

• 

1 

1 

i  'VH^Tfb.. 4loY',Li.Ja 

17S 

<L-   £ 

1 

■t 

i 

> 

u 

3 

1 

Areola  r^cTW^»ijn€, 

2.88 

7  -   IX 

1 

-t 

-SLW»rw  M\dWn 

l£5 

7  -  15 

x 

\ 

J 

11 

z 

1 

1 

£ 

7m    h  ii     | 

-,wo£Y 

a.-  io 

^N 

1 

1 

3 

1 

C  f|oa»\C«v*>    'c*lc\>o  pW 

u*n  -/*73c 

.a:-  J5: 

. 

X 

ll 

.-  j 

LI 

1 

2 

QffefiUHL*  CcxWu^ 

2.90 

JL.-'   2- 

J 

-i 

£  Jf  U^D(J>S\  S      kx||^vio4 

^     /DD 

7  -35" 

1 

tVW>  T\=»^.m 

20V 

a.  -  a 

1 

f. 

ill 

i 

-■  • 

' 

\ 

_ 

• 

• 

• 

1 

i 

« 

a 

■ 



^ 

• 

. 

_  _ 



• 

. 

j 

' 

• 

-. 

I 

P~"~'"->   r.Dnof- 


co  (nroooT 


1  ! 


<£c?) 


LINE-STRIP   DATA   SHEET 
MATURE  TREE   STRATUM 


C  <?  <3  </ 
Project  83 

Sheet y__  of    \ 

Vegetation  Type        /Wx ^ A  ~\r^ x<\\ .  Transect,fl      M- H      Type      f\fgH  -    oOff* 

R_ZiUL_  S     t  _  1/4   1/4   S    ^u)c£-Wvjl)      Transect  Length    \0r>  M      ^ 

_  Elevation   (feet)     7^0 

.  Date       9-\g~~K 


T_2=_a_ 

Aspect    (degrees)      ,^^0 


Slope   (degrees)        ft 


Site   Description 


^•U- 


QA  Check     .yUTn       /0/7/tf 


Code  # 

Phenology   Code 

if   in 

each 

6  x  20  hi  q 

uadra 

t 

Con 

dltio 

Species 

12          3          4         5 

1^ 

1 

00  3. 

.    \ 

\ 

l'~ 

2 

J 

3 

4 

J_ 

5 

1 

Species 

h 

*2 

Xl 

Intercep 

V 

ts    (m) 

h 

h 

h 

Trunk  Diameter    (cm) 
of  Each  Tree 

■ 

!«*,? 

'  / 

0- 

• 

. 

• 

i 

n 

* 

.  . 

' 

6  - 

•_ 

■ 

J 

' 

• 

1 

• 

::i 


^r*f\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type 


•>■    ^.-A-d 


*^<r 


_2 


^N^'>^H 


if: 


C.  <2  ^  & 
Project     %3 
Sheet       1        of  _^ 
Transect  ff    P-  5     Type__££jrvw___ 


R     JfUJ  S         M  1/A  1/4  S  H£-S>UJ       Quadrat  Size       ' .  „C 


tb^ 


-^ 


Aspect    (degrees)     3  Z>0 .  Slope     (degrees)'     /  3/^ 

Field  Analyst(s)    k,™  '  Vlov;^     ?C    K  V^\,  ,  U  ' 


Site  Description^ 


i^A 


Elevation   (feet)     &2oO 

Date       *T  J  K[15 

QA  Check   *1**1*4///7*: 


• 

Quadrat  Number 

1    ■        2 

3         l> 

5 

6 

7          8 

9 

10 

Species 

Code  d 

Phenology^" 
Code/^r 

//    C    ■ 

#    c    // 

etc 

//   C 

//    C 

1_CJL 

C    V     c 

if 

ft 

AVo  f^Y>uvav^  TVacYi. 

^  7?/ 

i__ 

tr 

k\L 

-v. 

1_     :k    +«■ 

Vr\Oi       SoJv^At^Mc 

il     /0fl 

Z.'/\o 

_L_ 

1 

jt 

1      4 

VyT\C)V    V\r>oH/7 

£/?7 

2/3 

Li, 

X  1    1 

k-i 

a.  i 

l 

s-a  ^ 

14* 

/Wise 

;ssl 

/ 

i__ 

7i 

i_ 

^Vu:?v>psi<;  Vvjwi«/0rt\ 

^s'/0O 

z  /a 

I 

it 

• 

V 

■w. 

.H^/^ 

7^ 

•    1 

it   i 

iitfc 

i 

■ 

-i      I03> 

'    1 

-X/Z 

Z, 

vl 

•  1 

A_ 

^w^voxtfia    cnrr 

1 ' 

*'/4 

i 

4  1 

1 

\^\L^CJOJA*.x>rv»    v^TUUW 

VW..VKP 

lz'/\n 

t 

i 

3-tr 

1 

^vuKT^vnvIri   S^ty 

vi/on  /9V 

2L/?- 

1  4y.  i 

I  3 

:4v. 

t 

1 

1                          -    ■ 

'l 

' 

J 

- 

■ 

\ 

'• 

• 

i 

.1 

■ 

. 

i 

■ 

■ 

■ 

• 

— 

.  — 



4 

m 

w 

, 

- 

.... . 

~ — 

__. 

, . .— 

— 

i 

. 

1 

• 

I    r/Rncn    r-,,,^^,." 


~«-±r— ^n 


(gel) 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type 

T     IS  R     ??tO 


—  \y>  n  y^  Vki*\  '\\*a 


s    a^ 


Aspect    (degrees)        3  YQ 


1/4  1/4  SJjcu/VUJ 
Slope     (xfegrees)       7/p 


Project    *T  J 
Sheet      (        of  I 
Transect   (fy  ~*2-      Type    T^vk, 
Quadrat   Slze^    .^^ 


Field  Analyses)    ^^\)^^  3      f  CI^V-V^VaU      • 
Site  Description yV  /^  ' _J__ 


Elevation    (feet)    AQ^Q 

Date  .J-\$-75 

QA  Check  %t>M    ?M  /7»     , 


Quadrat   Number 

2 

3 

4 

5 

6 

7 

« 

10 

Species                           i     Code   if 

Phenology^/' 

// 

c 

#     C 

*   c 

#"     C 

//  c 

//    C 

£._£. 

If    r 

J_ 

r 

#      r 

^ot^biiAAvu^iv^f'i  JSS 

■  2.7  fl) 

2 

2 

\Ay 

3   1 

l^op.Vwj^  0>^r.'iV\£    07/9 

2  /^ 

z 

/ 

1 

1 

i 

l 

5 

AcNfttn J  K0  v\  A VO  A»  1^3 

iaj^r>5V- 

7-/2.^ 

1 

3 

-tr. 

4 

4 

z 

Vr 

i 

r)\ri)7^;i<;  Im>m« 

»^£>iacfs  Ml 

)       */r|  • 

-\y. 

1 

3L 

Z 

1 

| 

,f  \  -as 

^     2.'/ 15 

4 

1 

• 

• 

1 

C_-.VUcVriM^Art.   ^ 

/      ?.'/* 

I 

+>•; 

J  { 

( 

JU 

'  i 

4 

i 

V^l   •^■^..AriVtArtii. 

/ctf 

z/n 

t 

S 

1 

1 

2 

2 

1 

PJflrt^UonAn 

Q.£>9 

z./a 

5 

!7. 

Z  1 

' 

73 

3 

1 

70- 

'""  ^s* 

/SSL 

IS 

'$",  if  in  o Xft A   <^W" 

1,   3.20 

z7z 

I 

i  \y 

1  +r, 

! 

I  -TV. 

/Ac-^VO  CrtCSt.^    "^XVIl 

VuU.i* 

1  ^/«z 

1 

,Vv 

l+v 

z  V. 

'  7/\a 

4 

V  I 

1 

A^vr\ht\'M  *Sva\tv 

1 1    oso. 

t 

_k_ 

1 

r 

■ 

\ 

■ 

■1 

1 

• 

• 

• 

• 

■ 

I 

' 

- 

r 

i 

1      - 

• 

• 

I 

- 

--  -  - 

-    - 

I  - 



• 

1 

(get) 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


C_   .c*  .<=* 


Vegetation  Type   V)  ru  o  n  - T\at\>  p^ V- 

LS R 7W     S-^J 


Ast 


Project     O     J 
.     •  Sheet       '        of  _J_ 

_  Transect  d  P  15        Type      fe.r  V1-^ 

1/4   1/4  S$Lo>S  £-        Quadrat  Size  S> 


t~\ 


pect    (degrees)       /o>.  S .  Slope     (degrees-)        / Q/o 


3Z 


Field  Analyst(s)     l/^/^S   Q—    V  oiyn*  ^ 


//, 


Site  Description^ 


k 


Elevation   (feet)  "7/  ^~Q 

Date  -H-   )V-  75 

QA  Check       *>ff?u     ,0///7S. 


Q< 

jadrat  Number 

1    ■        2 

3 

4 

5 

6 

7 

_B 

9 

10 

Species 

Code  # 

Phenology^" 
Code^T/r 

// 

C 

■# 

c 

//   c 

i 

C 

//  c 

//   c 

if    C 

J_ 

C 

,„ 

JL 

r, 

HQtoVpaorfjS  VmjcWVm 

/££ 

7   "-2JS 

1 

3 

1 

z 

\ 

— r    -\- -- 1  17 

„    Of  V 

O     -^ 

1 

i 

t 

1 

\ 

/ 

To?   Shaker*  U, 

/03 

A.    -1* 

Z 

8 

\ 

1 

- 

H 

^\v^>p:ic  Vvmy\o* 

\*?I00 

£■   -3* 

t 

1 

1 

/ 

■/ 

rVj>ktl>%a.   T74fc)//3^»' 

X67 

a  -  2 

7 

2 

• 

.  1 

/ 

( Are*     e^itrL 

no 

2L  — 1A.-  ^ 

- 

1 

f 

Z 

/lstv4^^T"s 

A^o 

5T    ^9 

/ 

LI 

1 

nfco^^vL^A,   .ScAAJT. 

*f*  ofe^ 

^  -IO 

1 1 

, 

X 

/£a 

v_J 

, 

(* 

i 

\ 

- 

1 

\  rv£my\&  ^rirpn . 

/<?V 

VI      ~     * 

' 

a 

1 

s_  n©y\~rir>d  It  J  W»  "l^msT 

,;  /**?■ 

*   -  ft 

1 

£ 

1 

\J 

' 

.    / 

: 

; 

\ 

-'  • 

' 

\ 

,> 

^ 

**** 

• 

• 

. 

^ 

■ 

^ 

<S 

• 

1 

.  ^ 

x 

i 

' 

A 

— 

• 

• 

• 

• 

. 



- 

. ^_____^ 

' 

l 

I  REOf  P  PHOGr-;:- qs  REPORT  I      ! 


^rb 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type 


-TC 


s  \a x  i  <~k/\  —  \\  \j^j\  ;  ^  o  ri 


•?3 


Aspect  (degrees)  3- 7  ^ .  Slope  (iiegj^eg>— 

Field  Analyses)  ^A)o^>C   £  Q  A^V,.  U 
Site  Description     /Y /4 ^ 


c. *•*?•£ 

Project     %3 
Sheet      \       of 
,  Transect   0  p-^f       Type     \f  y  w^ 

si 


1/4  1/4  Sg^g     Quadrat  Slze_   .  .C^  ^  "^        % 


_  Elevation  (feet)  £  7 2id 

-   Date  9  -It,-7f 

.  QA  Check  -^flfr   /^/< 


Q' 

jadrat   Numt 

er 

2 

3 

4 

s 

f, 

7 

i 

i 

Q 

in 

Species 

Phenology/^ 
Code  if     |        Code^f/r 

// 

c 

// 

c 

*   c 

# 

C 

//  c 

if 

C 

if 

C 

if 

- 

c 

J_ 

r 

J_ 

c 

Di/L(^oniJi^  Uaj/^' 

o^o.  oOA 

-2-/-ZJO 

1 

2 

J 

1 

Ao  /m>.>Jv<w  -\vjo>  fjft  J 

'*>'  1  ^A 

2-/7JL 

2. 

2 

V    .V     1    ^a/OW\tlAAA     \> 

,K^W>\\^YV1 

.A        2.M 

2- 

2. 

zz 

fc^M  nv     \Arinoa{ 

atf? 

z-/z- 

£ 

5  2 

2 

1 

1  ^ 

\ 

\ 

\ 

L 

^Oa    S<3js\A  WvnoJU 

1QX 

2./X 

\ 

• 

• 

"£ 

C^>  j  atn  o  r  .\  o   .  jyw  kx  \\ 

i\ftVSrvi.^ 

^y^ 

- 

Z\ 

-> 

/ 

■ 

~7~   V    ni  XcTS]    ,0  rv~V 

j/(n 

-* 

r  1 

O  \  "Tf^  ^  *  ^^       »^v 

SVzz. 

\ 

3 

0j 

ovX~TJio  \1)\<?d'\Q    SnC 

.?» 

■^/  \^ 

, 

- 

-fr. 

z,/  z- 

KH* 

2j 

^ 

^v 

4 

• 

1! 

z 

J^^XPTUA     CyCLcix 

A  O<70 

^y* 

| 

1 

^aw\5>VojxsAo>fN  cao 

*iV83b 

-2-/2. 

\ 

5visV  °^  >irf  oM 0  o  rv .    /:  ,nch^\\  i 

v      2/^r- 

7 

fr 

\ 

1 

1 

• 

1 

- 

* 

• 

• 

- 

— 

.— 

- 

• 

— 

— 

— 

'. 

■ 

■ 

J 

(Zcb 


LINE-STRIP  DATA  SHEET 
MATURE  TREE  STRATUM 


Project  $  ^ 


Sheet     /      of    J 


Vegetation  Type   PV  \>)  Otf  -  OU  i*S  \\0  €  *"* Transect, 0  /^2^Z-  Type    l^-  p*Jp*.>*c~  /~ 

W       ]  5  R     ffi?U       S       /3  1/4  1/4  S   /l/^J  5CJ  Transect  Length      /flfl  ap 

Aspect    (degrees) y*fo Slope  (degrees)       3/  5  Elevation   (feet)     (g>  C>OQ 

Field  Analyst(s)        CT  R    ShfoPHf;  Date       Q //*//?£' 


Site  Description^^  ^w^v-^  rl&tA  /)"^  £?5  >  >  }aaAJ  AJH..Um. QA  Check  M^^    ^/? 

v  I  i* 


Code  # 

Phenology  Code 

0    in 

each 

6  x  20  id  q 

uadrat 

Species 

12         3         4         5 

Condition 

-1-f^rttl' 

- — 

2  <7u.  05 

no  1 



a. 

5 

L. 

5"" 

6> 

j7jr^-tU 

3 

— 

A 

5 

Species 

h 

*' 

V 

Intercep 
V 

ts    (m)_ 
*1 

T2 

■h 

** 

Trunk  Diameter    (cm) 
of  Each  Tree       / 

1 

■Duo5 

O.io 

Q4tf 

C7P 

7  *4 

?<6 

10.! o 

(\AS 

p/f* 

4Z              V     • 

W 

/tf,?C> 

/£//0 

l?,?fT 

?,?r 

%,sy 

5,11 

l\)n 

3f"                 -\ 

# 

<3<2<f 

1,10 

<?,£$ 

%$€ 

/o-^> 

17  ir 

1  *7  '     i". 

3D 

«/ 

so 

» 

HL 

' 

£7 

A^ 

4£ 

4+ 

• 

/ 

■  i«T~ 

2$ 

. 

LO 

^ 

3S- 

1 — 

• 

31 



MO 

^JiH _. 

T7 

• 

"  • 



•_ 



■- 

"I 

- 

onncD  cannRPSS  REPORT 


QUADRAT   DATA    SHEET 
HERBACEOUS    STRATUM 


Project     S3 


Sheet (_.  of     _J_ 


Vegetation  Type        n\\A|<M    ■—  -^Ujia  i  k  If ' Transect   0  fi-  l^     Type    fa  y  1^. 

T       Q.S  R       f  ?  ^       S 7  1/4   1/4  S  $0JSu7 


Quadrat  Size 


^ 


j^» 


Aspect    (degrees)  77 Slope     (degrees)       ^t%  Elevation    (feet)     7^00 

Field  Analyst(s)     ^^Oq^i'^       *      G  .  VJ^ WAf  Date       9  *  I  ^  ■  "7  ^ 


Site  Description^ 


ia 


QA  Check      Z2^^     ,0/'i/?i. 


■ 

Quadrat  Number 

^  . 

2 

3         4 

5         6 

7 

8 

9 

10 

Species 

Code   H 

Phenologv/^ 

//  c   • 

#     C    // 

C    #'    C 

II  c     0 

c  JL_c_ 

It    c 

t    c 

#_  c_ 

N^X   >    fc\  OS-    C*  /-V^W 

Ar^//5 

2~/zJr 

Z 

^ 

JL    _L 

1 

-w 

-If, 

V>TsVy-i  o  ^r_Ciy  C*o  d 

v^'yifV 

■2-/3 

4:4 

.       3.£ 

rffloV    V\nnr\'(  I 

^Lo^ 

TL/Z 

2 

1 

C_tf  u  ti TT rMA/0\Aa  £ 

oK'jrffl 

2/4.    " 

5 

1 

3JL    _ 

Hy 

\  1  ' 

I  Ay 

xjm^v  qo[p^' 

/GO 

2  JL 

X 

•  j 

tr         ' 

VA^X    <^owM&cvVn'( 

j    /;0# 

2/4 

- 

\      \, 

.    £!■■ 

L 

a 

1 

5 

A^WaC(^v«A   r^f 

i  ftfyviaW 

2./Z. 

1 

\ 

Actvnk-AJVM  tvot 

osvU 

V      \ 

i 

e 

f> 

^\TU  Z£>P^   WlAN 

1  2-/  I? 

, 

. 

■kt-    I^v 

2     H 

k 

rt67 

*/  H 

1 

r  >v  <>0>^  V(^V>    ^pTTfcVN 

if    2^0 

■  - 

- 

V 

' 

' 

" 

\ 

■ 

' 

■ 

■ 

' 

i 

• 

' 

\ 

• 

— — 

-  -   - 

. 

.■' 

- 

• 

• 

rrc?.°  ppn.o,3Pcq  f|r-pnRT  I      ! 


^rft 


LINE-STRIP  DATA   SHEET 
MATURE  TREE  STRATUM 


Project    f% 


Sheet (_  of     f 

Vegetation  Type       fh\Jtf>\  —   Ju  *h/<^ Transect  tQ  ^p^^3>     Type    4V»t<  a^/»v^^./ 

#f       J  J  R    ^4lJ        S        3  ^  1/4  1/4  S    /)k)  /M       Transect  Length    /^^  >*f 

Aspect    (degrees) iT*  Slope  (degrees)  2^*"  Elevation   (feet)      (s^M) 

Field  Analyst(s)     ^%^  /  IS/P/jf^        .  Date        9//7J?/~ • 

Site  Description  cf^fe^  $/&#?,  r<r,  I    bc^k^  colc^  Sf*"*-     QA  Check        ***>*    ,0/r/^ 


#   in 

each 

6  x  20  m  q 

uadrat 

Species                                       Code  #                   Phenology  Code 

12         3         4         5 

Conditio 

i  dfur^ 

rto/     ' 

1 

1 

t> 

t- 

0 

K**A  *,i 

2  t>;  a 

003L 

o 

0 

\ 

0' 

1 

> 

3 

4 

5 

Species 

11 

h 

h 

Intercep 

V 

ts    (m) 

h 

*i 

X2 

Trunk  Diameter    (cm) 
of  Each  Tree 

-    <S^oS 

\K.0S 

\%5S 

444 

1'A0 

■ 

70    c?.  I'J       ,1 

*       i  v> 

• 

"^ 

7.<W 

9^0 

\Z(fl 

Ik.  45 

2!  ,M 

V     •*   O' 

. 

i    > 

- 

• 

^ 

• 

I 

' 

■ 

• 

— 

- 



# 

- 

w 

•_ 

■ 

- 



_ 

\  r; 


fcr*t\ 


Wl 


LINE-STRIP  DATA   SHEET 


C  ..P.^?.g 


-ruitio-  a 


SHRUB,  TREE  SEEDLING  STRATUM 

«  •  i 
\ 


Vegetation'  Type         ^  i  Ylq\a.     Jut^llbgr 


Project    S7  3 
Sheet       1        of / 

Non-Perraanent  Transect   #     W"  2   Za 


T       /  5  R       9^0J      S       /3     .  1/4    1/4   S   A/k)  5*60  Transect  Length        /0Q  Ut 

Aspect    (degrees)  %"£>  Slope     (degrees)       3  ,<T __  Elevation    (feet)    £  £>QO 

Field  Analyst(s)    CTiB-  °T     D  P  K  ■  Date        ^M/lS 


QA  Check 


frspry*.    ' 


/--^,_XLAJ^ . ^^ ._z .    _ 

Site  Description  QiS)  ^^JCU^,  P-Tfju^-.  P*  Os)  A^^dPftUd) 

ff   in   each    6   x   20  m  quadrat 


2fe£l 


Species 


Ai 


£L 


Code  # 


Phenology  Code 


£!^ 


tr 


5 


7  4 


11 


q 


\Q   AC 


Condition 


/cox 


==£ 


2  rW 


fl^ft 


4^ 


4 


/£ 


10 


K 


3 


3  GeiSs- 


'ftia 


ITI 


-a 


z?_ 


3 


& 


k  \  >u  c^ 


DQl 


n 


o 


a 


o 


5  0,r 


G-rhrrvdc 


C/tY^l, 


L 


r^7 


-> 


o 


ZL 


£D 


*l 


10 


Intercepts  (m) 


Species 

Xl 

\ 

h 

1 

,    Xl 

1 

\ 

;  _x2 

h 

h 

fOrir 

/.?5 

\Ai 

</;SD 

5^0 

C3^ 

5'^y 

Cr30, 

^r. 

141 

")/jl 

ff.ao 

?-.J7 

ihiQ. 

a^r 

D.M1 

)'3>t>3 

)$,?% 

IZ.TL-  . 

V.  >?• 

t.Yp 

- 

/,Mr/ 

10,'tO 

1*3-3 

'W.5S 

W>7/ 

M.H 

LSD 

C,?7 

IM.O 

M.\.» 

1, 03 

A&Q 

3ASY 

3 ;  sfc 

£,N 

{,■$1 

Ih.ti 

If,  4$ 

lV.il 

mo 

- 

— — = 

. 

■ 

■ 

V 

■ 

' 

. 

^' 

'4-3? 

*.U>' 

%.in 

143* 

11,10 

//.?«" 

1143 

').**• 

h'f/P 

■ 

£/Y< 

snl 

/2.?7 

iZ.^r 

19.3* 

IU8 

t. 

- 

-* 

■ 



—    - 

. 

• 

— — L 

1 

-L , 

. — , 

■ —- 

rbohp  PRc-^n^ss  report  I 


/•v^Vn 


LINE-STRIP   DATA  SHEET 
MATURE  TREE  STRATUM 


Project    D  3 


Sheet     /      of 

Vegetation  Type    //>7//?7-  V>7///V/>>^ Transect tti  /    —  "2Jf     Type    rfph  -  pr^/n  . 

|   'J-S  R       9^AJ        S  7g~  1/4   1/4   S     N£ /Sh)         Transect  Length    1 0£>  &\ 

Aspect    (degrees)       /?-0 .  Slope  (degrees)  ^P  Elevation   (feet)       7*Z&S 

Field  Analyst (s)       Jd? .        ~p,fzl(       :  Date    /2     CyA       7S~ 


Site  Description     r-£~'//f)&)   fc^Uj   SOI  I 


£ 


■i*rw 


st 


QA  Check    ^^   /<?/W 


Code  0 

Phenology   Code 

d   in 

each 

6   x   20  id  q 

uadrat 

Species 

12         3         4         5 

Condition 

iP;£d 

AOQ 



.  7 

(7 

/ 

a 

/ 

/Lt/n-*\ 

2^,^/0,5 

oni 



/, 

/ 

s± 

■/-' 

/ 

/■ 

3 

/ 

4 

5 

Species 

Tl 

*2 

xi 

Intercep 

V 

ts    (m) 

h 

*» 

h 

h 

Trunk  Diameter 
of   Each   Tree 

(cm) 

.fteJ 

A?s" 

o?.*0 

/£* 

>&,C>3 

• 

££     ^~ 

nLui^ 

- 

/ 

• 

/ 

II 

A<1 

=== 

/ 

^ 

•  . 

■ 

i 

m 

»*■* 

~"syfui  —^ 

v/l>  0  s 

3.  i* 

5.3** 

/4^" 

ib.ll 

Jty/7 

Jin'/  ' 

0,Q. 

^. io 

pi.^/iQ 

/«.tf 

20.0° 

0        • 

0.i£' 

ZKO 

^4—  ^ 

=m,  '/*- 

* 

£5- 

-    - 

- 

. . 

.  _ 

25" 

£ 



... 

. 



- 

•_ 

-  . ... 

_J 

I  REOw 


p.  pRpp.:-}P<>^  n.rrpoRT  | 


6:r*h 


•->•►; 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE  SEEDLING  STRATUM 

\ 


Projcct  ?    > 


Sheet 


Vegetation  Type      \<^a  nvx   -T\\  i  k/n  v  \-m>\1 Non-Permanent  Transect  $  ~\>~  '/  3 

T      1  S            R_5_2AJ__  S    3£  1/4    1/4   S     VJ  yjj  o-C  tsj  Uj     Transect  Length    \  Q  ft  [V\ 

Aspect    (degrees) ~JS 


Slope      (degrees)  2:  5" 

Field  Analyst(8)T"fenVott-   g    CX   ■  V\  kVa U^ . ,  -      ,    , 

Site  Description  SU^J  f7^,^;  \  )   Upy-VVi^Vmwn  5,^nLn<L4     QA  Check_f»^  /o/7/<^ 


Elevation    (feet)    f0XQC) 
Date   <?-   n  -    l£ 


ff   in   each   6   x  -20  m  quadrat 


Species 


Species 

h 

z2 

h 

•    V 

Intercep' 

ts     (m) 

xl 

.    _X2 

h 

h 

CA\  v;  i 

354 

343 

%03 

<>.2.\ 

S.A6 

5X9 

\4^ 

A4-37 

13.29 

\?4t 

2°i\ 

3.o9 

■   • 

•- 

■ 

' . 

Wc^ 

9.74 

7.90 

ifl.«? 

\o.1\ 

. 

- 

m      t 

. 

V 

■ 

■ 

-   ■ 

AvW   . 

YLX1 

\3  &. 

n<ff 

)t&k 

73L 

S-oz 

• 

- 

— — —  - 

-  ' 

__^.__: 

-    - 

c 

- 

• 

1 

R.30SP  PKooo 


CQC     rT-^^riT-l 


/^h 


LINE-STRIP   DATA   SHEET 
MATURE  TREE  STRATUM 


Vegetation  Type 


n  n  (?/*   -(JunilO  C  K" 


Transect^  «^      Typ 


Project    ^^ 
Sheet       (      off 


•  -a. 


7f  frJ 


2-C>  1/4   1/4   S   J~^  /V^y         Transect  Length       7  Oo  ^ 

Slope  (degrees)  (Q  Elevation   (feet)    ^? ^-/ ?  O 

Field  Analyst  (s)      D  £-' l<    ^    CT/l) :  Date        ?/ft  /  7  S 


Aspect    (degrees)         '/t? 


Site  Description  Cj^y    /[Y>**^     fbrtbairt   .Of*        a///    /ybrry      QA  Check     Ks/h^  /c/1 


Code  # 

Phenology  Code 

*    in 

each 

6  x  20  m  q 

uadrat 

Species 

1          2          3         A         5 

Conditio 

i  P:U 

ODO. 

1 ' 

3 

2- 

^ 

— 

/• 

ft'  /   -r./ 

2    O  u.  oS 

Ofl/- 

_ , — 

— 

— 

- 

/V  ^  #»  G  •  ' 

3 

4 

5 

Species 

*1 

12 

h 

Intercep 

V 

ts    (m) 

*2 

Xl 

*2 

Trunk  Diameter 
of   Each  Tree 

(cm) 

Ac  J 

a.ty 

3U 

4'0o 

s,vf 

/?,£•>■ 

7<pP" 

0.0 

3.3  5" 

^/ 

#50 

l^v 

,37 

i 

/£ 

.  .. 

/t- 

- 

// 

1 

/3 

°i 

* 

• 

/ 

•' 

T 

• 

' 

-  - 



■ 

_■    __    „ 

„.___._ 

- 

i 

w 

•_ 

.% 

• 

1 

rrr.-^p  progress  report  J 


<£rft 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE  SEEDLING   STRATUM 


•rojcct  / 


r? 


Vegetation  Type    r^in^^    ~  UiU^^jO^<r                                          Non-Pcrraannnt 
T      9.3        R      q^?kJ         S       /5~              1/4    1/4   SA/15U3                   Transect  L 
Aspect    (degrees)         1(^0°                   Slope      (degrees)           ~"^                      Kiev 
Field  Analyst (s)     .  V^>^  Se^^^cf    &/~K                                               Date 
Site  Description^,      frftsi   'ftr/ !      r^R^fe     df/*^//                       OA  C 

Sheet     /         of 

Transect   0     1  '" "-**./  ^fc 

ength         /OO/l/ 

ation    (feet)     7#  <^d 

7//J/7.T 

heck  *^     '^/K 

$   in   each   6  x  20  m  quadrat 

dition 

Species                                .        Code  #                    Phenology  Code 

12          3          4          5 

Con 

i  /}r/r"' 

mH 

r    • 

Hi 

<n 

.22 

/I 

3 

/«*//-»    ^ 

2^W,* 

OTKO 

^/^ 

/^ 

,--»a 

1 

7 

/^ 

•V 

/ 

3  M/f  r^- 

'O^l 

7 

?._ 

£ 

/f 

3 

/ 

4    G6o<^- 

nt  X. 

4,r 

43 

A 

/ 

X 

7- 

1 

5    '/  eCc. 

OZl 

1 ' 

•2. 

10 

cr 

O 

rr 

-              . 

6     P,'tA    . 

no  2. 

k 

JJ 

3- 

J 

3L 

.  I~ 

7    /V„- 

oi-x 

7 

3 

rr^ 

9 

4- 

8      y(ju  C?3 

no] 

— 

p. 

?- 

v? 

c 

/ 

9    -Of ho 

021 

a  — 

/ 

r~? 

0 

T7 

r- 

10  Ch'n.v 

nn 

*.i" 

rr. 

_CL 

7- 

.    -e*> 

7- 

^ 

ftt.fi© 

/*)!(->     I               -    Z-      Intercept 

\  Gti) 

2 

r>\   \\  0 

r 

Species 

*1 

T2 

h 

V 

1 

xr   _I2 

A~7r 

^,7-0 

Hi 

rr    v 

9.  »- 

//  ;■ :- 

V  }-Q 

Jr/K 

^/.^(9  . 

•t<.oV 

3    • 

/£  -0 

Y.^,7 

lf>A 

p    • 

.—»  ■  • 

i ' 

1,113 

r.^s  . 

^.50 

6.?-r 

• 

/2^2 

v-5' 

/3-l? 

/  4,       5 

'  r--:: 

/'-■'.  Ss" 

/«/•  tf 

/  T,  7  2 

y^y 

S   i'*/ 

" 

/1 1/1/    IaJ 

flfrfl 

ito 

■S'rf 

5."?C 

(-.-  r 

1,0'U 

i>?& 

7-  CO 

7,?/ 

^O-L.     j 

yo* 

0\Oi 

iSM 

/1.!»C> 

iV.U 

9-v.o 

N-.o"*- 

)  u .  I  3 

, 

■ 

. 

V 

■ 

- 

• 

- 

"'•: 

^bvi' 

\6.\1 

10.-5  ^ 

■'   v.  ^u 

wM  > 

1,.\r 

4.3* 

7.2^ 

■a  TV 

0.3 

iW 

/'  52- 

CMf 

12. -y  • 

",,-'.•'• 

fc./r   - 

>US~^/ 

/ 

■*ffi7- 

5".'0 

k-«7 

740 

'>.J.7 

f7.5T 

—  - 

^T^-GOl 

H.3'<T 

*/.5l 

5, 13 

r,/7 

■<^7 

■?>"-/ 

— 

ri  u.  ^  r4 

*/^r 

<.</*• 

. 

[r.3     !     ■    : 

•     ; 

'.I1 

(tci) 

LINE-STRIP  DATA  SHEET 
MATURE  TREE  STRATUM 


Vegetation  Type  T    tV\  Q\A   -  J  CU)  <  _>  C  )T 

ft 


Project     %  *  _ 
Sheet     / of      / 


)s 


Qfu 


Transect#ff    ^^H  Type  fltet- pcr/yr,rsp. 


-r 


SI 


1/4   1/4   S     g  £  //£  Transect  Length     /&Q  *ti 


Aspect    (degrees)  _f_) ,  Slope  (degrees)        <2-Q 

Field  Analyst(s)  /Pt^    ^  J"  /3 


Elevation   (feet)      ^*bO 
Date        °llHll<T 


Site  Description ^J^/f(^u    />/•/./  </*,  I     /k  rfc*>/S  J&**r-r  QA  Check      fcjftn  fc/^f^{ '_ 


Code  H 

Phenology   Code 

ti   In 

each 

6  x  20  ra  q 

uadrat 

Species 

1          2          3         A         5 

Condition 

i  P,W 

OODl 

— - 

•    / 

— 

1 

>^ 

— . 

fO/X«'.' 

2  ,"7l<-  OS. 

not 



J 

H 

4 

5" 

///.it( 

3 

t 

4 

5 

Intercepts  (tn) 


Trunk  Diameter  (cm) 


Species 

*1 

X2 

*i 

V 

*i 

x. 

h 

h 

of   Each   T 

ree 

■  PiltA 

IM^ 

>W> 

3,'i 

.?'tfr 

7 



/A     '«     /  tT~ 

___ 

tO»i>   lo 

ft 

«&- 

2 

■ 

,?./ 

--► 

• 

/ 

. 

G^  !             U.\  - 

Hu 0 6  ' 

fa  .10 

/5>! 

l£,i$ 

IW7 

IL^ 

/h^ 

IIAo 

)i,ii 

"30 

fo 

/?,V 

16.33 

/ ' 

^  so 

-yr. 

21 

9 

/» 

/_>  . 

_____ 

—   . 

- 

/6-    

..  /_.  _ 

i 



/_ 

ft 

- 

• 

jy 

-^P 

-_ 

■ 

2  0 

SO.       | 

■ 

>t?c>    r)i:'?n 


sn 


/f~f*?\ 


'<*■* 


LINE-STRIP  DATA    SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 


Project  93 


x                                                                                                  Sheet     /        of       ) 

Vegetation' Type     r//7M     JUfit'forr                                              Non-Permanent  Transect   9     P-  5  C^ 
T       &S         R      tftyc^         S        <^0            1/4    1/4   S     S  £.   tjod             Transect  Length             /OC  ^        ^ 
Aspect    (degrees)         /V<9                     Slope      (degrees)            \f)                     Elevation    (feet)    ~]  *-/ 1 0 
Field  Analyst  (a)        k^VCTB.                                                                         Date      ^  tf/l3/7$~~ 
Site  Description                f)lrt Kv'w  .     PirJru.^  J»^            O/a*.     /ro.^     OA  Check       blTt*   "/l/lf 

_ 

#    in   each   6   x   20  m  quadrat 

dition 

Species                                 ,        Code  #                    Phenology  Code 

12          3          4          5 

Con 

l  /Irf/ 

0/V-- 

t. 

su 

s~° 

■^ 

zo 

//3 

/i°/-*-*iX. 

2   tfhiv! 

0P..0 

%r 

lo 

in 

II 

i<r 

_L 

3    $vu  a"t" 

'03X 

It? 

l3_ 

/S 

N 

tf 

4  Otx  :=•£• 

n/a 

tr~ 

1 

'-/ 

l4 

0 

5  PiA'tr 

OXH 

1 1 

7 

^ 

^y 

L 

7 

<± 

- 

6  Tc   d<5L 

OZ! 

2- 

(~ 

•ai 

&- 

o 

0- 

7    P,>J 

001. 

— i. 

T) 

/ 

4 

7 

5" 

8    0  ijl  o£ 

nnj 

— 

1 

/ 

^7 

O 

-T7 

9   Of  no 

6?  7 

i^- 

•/- 

/ 

^ 

o 

r^ 

10    £\/  Of" 

PS-* 

-7 

o 

C3 

\g 

/^ 

/i' 

1    « 

/ 
Species 

xi 

X2 

*i 

•    h. 

Intercepts     (m) 

, !! 

rh    1r 

o-sf" 

■  7?  "' 

^W 

%?1 

C,1t 

4,/z 

,!.'■' 1 

r"    r-         ■ 

6'../^ 

f .  7'^ 

/"  ^ 

ri>%\ 

P.J-f 

,'S,1<> 

*>$<) 

z.qi 

A{,  ?-j 

£><aQ 

*     J'    . 

42/ 

^.'31 

■ 

9'  s ;? 

•1  '  ^' 

tf.^ 

" /?.-'-;" 

io  rA 

l(.:w 

H.tf 

IL  73  ■ 

/7.94 

/  v  '  ^ 

IL\0 

ffc.^o 

tfPG 

\t\l 

)°\$ 

US) 

\°ift0 

?  >s>  ■  &* 

^/•^ 

-  -," 

7,5  2. 

o  t  >•  i 

/.Mr.- 

?•&? 

\A^- 

?-oo; 

l.;-1- 

n.r?3 

?,'^ 

■1.3L 

9.  <kT 

/0.0-S" 

/0  '00 

//; .  c  1 

fO'H 

/I.i-H 

/1»50 

ll.LZ 

/bOO 

^.15 

/  7.  ^ 

/Mo- 

tlU 

/V> 

14,10 

\$,$Z 

- 

'■ 

5v  p  r 

mi- 

/•?.*/ 7 

V 

■ 

d  r<s,'  ' 

/<M? 

/?.  ^? 

5~<;'- 

?P)0 

TiS'i 

• 

■ 

i 

Pc  ~t* 

/w  • 

i?^1 

- 

Pi  a 

fl.^0 

VSD 

|0.?5' 

IM0 

W.A£ 

V-15 

.V.-.T        . 

n.fi 

',--  ,;  ( 

IS' ,1.0 

ISUtf' 

il.io   ■ 

0  *.„•: 

6  .   ■ 

^.^^ 

?.?r 

+-W 

£.U) 

Itf 

•$.«»' 

/0.^ 

iCbO 

;»^ 

o , 

1.4 

2Li?  " 

^pF 

*Uo 

<.\o 

/B.33 

/0,K 

■II. -to 

■/i.bL 

)?■!$   ■ 

/3.  ^ 

- 

r 

^,1,3 

H-5<1  | 

;/■  v4 

/A  77 

\'  •;  /- 

4.  ?s* 

M-32-  I 

/7. 

?-d 

it, /.r ' 

C.n    ( 

C)o 

'  I  ,C 

i 

;  '■'  //«'  /  S 

LINE-STRIP  DATA   SHEET 
MATURE  TREE  STRATUM 


%  / 


a  ,o  j?  -^ 

Project    X  ^ 
Sheet    1        of_ 


Vegetation  Type      Vt-nv  >  j  ^ka    -  Ov  l  urs  >' 


< 


>'  F^J). 


Transect, fl  ^^  Z^^P*       ^    "*• 


.  R   ^U>  S    (Q 1/4  1/4  SCcT      ^Su)        Transect  Length    IPO,  nmcA?V^ 

Aspect    (degrees)  \  3.0° Slope  (degrees)       \A' ■___  Elevation   (feet)    AffQQ 

Date  9-  \7~1$ 


Field  Analyst (s)   ^  .  ^o\^      ♦  T Q>  -  VV A^ ,v  \i 

Site  Description  QlA    ^.^.^viS  ^>/w^fMx  ,    ^<>/t^>  QA  Check     A^      lVl /  <^/ 


Code  d 

Phenology   Code 

P   in 

each 

6  x  20  m  q 

uadrat 

Species 

12         3         4         5 

Condition 

1    ^e^ 

noi. 

■ 

2\\wr>S 

OOl 

,-— 

/ 

19 

0- 

/ 

P. 

A£>/v^uX 

3 

4 

5 

Species 

h 

h 

h 

Intercep 
V 

ts    (m) 

h 

h 

\ 

h 

Trunk  Diameter    (cm) 
of  Each  Tree 

~3\«-  a 

■   \ 

• 

• 

-   -  -    —  - 

X^tf- 

\3AD_ 

J5JJ 

Z12S- 

t'-V5 

-/*,.  l£,  S3-, S5 
4-T  4^ 

- 

• 

i 

. 

* 

.  . 

■ 







■ 

m 

-^ 

•_ 



-  '-— 

—  —  ■      -    - 

O-l^o-.     n-^,-.--oo    n-noDTl 


6*f*1\ 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 
\ 


Project   /— 


Sheet     \ 


of 


Vegetation  Type       /"V/7<P*  -   v Ji/fi  I'jteir Non-Permanent  Transect   9    P~  cX '■ 

T       1  S  R      9J^>      S        3/  1/4   1/4  S      5£  Aj£  Transect  Length       \0O>* 

Aspect    (degrees)_        ^Q°  Slope      (degrees)_       p^^7 __  Elevation    (feet)     LSoO 

Date  9/M/lg 


Field   Analyst (s)        (J  /?       ^t    O P ^ 


Site  Description     3Jtttto/.Utl^>  c,/^l f  oJ  '  ^U*jg  ^  AvtJP    P  *CT  QA  Check    J2**-    /0/tl<^ 


It  in 

each 

6    x   20  m  quadrat 

Species                                .        Code  #                    Phenology  Code 

12          3          4          5 

Condition 

lPnf  "' 

r>/V.- 

<T~     • 

A 

av 

pd 

6 

^ 

J,JS/t'«/ 

2  'J>yr 

<OX<o 

4,-^ 

Iti 

w. 

7 

^r 

■4 

■ 

3   ?y  .:•:< 

'Ol  71. 

•  v.rf 

S3 

27 

40 

^6> 

»8 

/ 

4 

4  Oo/a 

_&37_J 

?__ 

1 

1 

St. 

j2- 

- 

*MkA 

(mo. 

— 

R 

6J'-J  0"> 

no  1 

— -• 

r? 

7    &U,  Id- 

03.  a: 

s>.  (* 

r> 

7 

W 

.<_T" 

c~ 

.1 

s  <7s/  or 

C)  3  *  ■ 

s 

7 

r"? 

r" 

o- 

c 

3 

Y 

1 

9  A:v.  ;.+ 

D  3  SL 

*7 

■  c*j 

O 

<— 

/ 

<5> 

1 

10 

m 

Intercepts  (m) 


Species 

Ji 

Z2 

xl 

H 

h 

'   V 

h 

.    _X2 

h 

l2 

1 

Mr 

0.5?- 

//,?<? 

'■'■>% 

7i^ 

nn 

11,2-7.     (1,5 1 

'■19.11 

rt.M. 

£**' 

t.<J< 

6>  ,7-5 

t„.to 

n.cf 

lI'HO 

■. 

■ 

• 

. 

■  ,    ~  b 

>5"->o 

is.lf 

. 

K  v/i 

w  • 

/4t 

tf*y 

tf.fi 

!*.->(-, 

ic»t$ 

LfJ 

7.A7 

b'A-7 

£J<? 

-  . 

■- 

GtA,  s«; 

9>t- 

^.2^ 

rfrU 

MP. 

\M 

1   3  1 

j  -  i  — ■ 

-  - 

- 

%/- 

■ 

im 

Hw 

• 

- 

f  </0r 

/3-> 

/  J.-3  4 

£</;?% 

WA% 

—    -  - 

Oih,. 

0.10 

30 

■ 

...  - 

.    V 

1 

rz~ 


~t    r"^  •  -^  ^  -  . 


::.">^oT  I 


(£ci\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  17c  ^',4^    &>t?v..sV\ 

fr  /£>      r    ??U/  ,  s  ^?cr       1/4  i/A  s  <Trw/y 


Transect  ff^  ftx 
Quadrat  Size 


Project  ^3 
Sheet  1     of  _^ 
Type  fe,\ru^ 


^ 


v^\ 


"i- 


Aspect    (degrees)       )  9^ .  Slope     (degrees)       }  %-, 

Field  Analyst(s)     K-  Yofie<;    ^    ^  ,f)a^rE.5 

Site  Description A/  A 


Elevation    (feet)     /> /O  () 

Date     /^--nr-^3- 

QA  Check       7^fr     /0/^/^^ 


Qt 

jadrat  Numb 

er 

2 

3 

4 

5 

6 

7 

_$ 

Q 

10 

Species 

Code  # 

Phenology^ 
Codey^ftl   V 

c 

■# 

c 

// 

C 

// 

C 

// 

C 

# 

C 

# 

c 

J_ 

c 

X 

c 

if 

c 

OyniAS  &l»*e*f  n*, 

3  00 

(d    -  ICH 

8 

25 

So 

*5 

1o 

50 

M5 

8 

5o 

/iOYopv\tr-^  tfy^nvuu 

05  X 

X    ~   lb 

(a 

H 

1 

1 

1 

(o    -W 

16 

3 

4- 

15 

% 

8 

8 

M 

1 

1 

CJ^HODrJltt*^  Hivnonht 

l<f$ 

2   -"+  ' 

6 

1 

iOG 

5    ~   S*. 

X 

8 

10 

18 

£ 

1 

— 

D/SllcV,\\s    .g^tS^ 

3A3 

5-11 

- 

t 

AsWS£*i+"'s 

""360 

4-4* 

— 

— - 

\ 

, 

1 

- 

■- 

- 

\ 

— 

■ 

— 

1 

- 

— 

- 

— 

- 

— 

1 
I 

XI 
1 

n 

-W 

• 

— 

• 

— 

I 

1 



• 

— 

1 

1 

i'-;S-°   -:"'^   :'^1,;;r^f1       '• 


(£ci) 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE  SEEDLING   STRATUM 


Vegetation  Type      \    s  vi  «^   -TX  t  ^  '■  ^qTC , 

T     1  ^  R    11  KA  S    IQ  1/4   1/4  SC^_oi_Su3_ 


c^7   J?  J?    S 

Project    ff3 
Sheet      f         of \ 

Non-Permanent  Transect   Q_  *2  /% 


Aspect    (degrees)        f^Q 


Slope      (degrees)       j^} 


<o 


Field  Analyst (s)  Q.  I  \ 


Site  Description    \vrv~ 


Transect  Length  _  L<~  O  ,  y,  r,  U,y  5* 

—  Elevation    (feet)  (n^OO 

Date     9  -{I-  75 


^^SZ  QA  Check       **W77/^ 


Species 


Code   0 


fl   in   each    6   x  20  m  quadrat 

5 


Condition 


Species 

h 

h 

h 

•    V 

Intercep 

h 

ts     (m) 

•    V 

*1 

■ 

.    .X2 

h 

f2 

C-V\  o  i 

1.49 

1.7/ 

|.?.7f 

I4.CR 

l  +  log 

IS  67 

Kft?  . 

IT-.?)    1 

■  ' 

■ 

■ 

•_ 

■ 

^ 

Cp^O 

\SQ 

\.7Z 

.(0 

VZS 

n-.*7 

'tfvi] 

3,59 

5.9  7 

4-  15 

<A\ 

. 

V 

• 

- 

SjLjGDf     \ 

-»-■ t     _ .  —   ... ... 

\ 

• 

- 

m  '■ 

• 

v 

A  W> 

3  4% 

?%5 

. 

■ 

-    ■ 

■ 

. 

1 

r: 


fcrh 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 
\ 


V  Type  <io,kh'jhhrkK/K 


Project  ?3 
Sheet l_  of   ~y_ 


'•fetation 

T^-5:  R  q  fry)       S       ' -:;-7     1/4  1/4  S    JW/jW 

Aspect    (degrees)         •  o  £*^~ 


Non-Permanent  Transect  ff  /;,D  ~~  7 
Transect  Length /  P£  r.  ■ 


Field  Analyst(s)     , _;  /^   ffafrtr 


Slope      (degrees)^ 


£>■ 


Site  Description     /3-Mr*t/-r       'A  *  AS-"     Ls  ,<rj  '        0  /.V-y     sV/ 


Elevation    (feet)   ££~7Q 

Date      /  ?     J  y A      /77.T* 
QA  Check  /2y^v    /0/7/V 


Code  # 

Phenology  Code 

#   in 

each 

6  x  20  in  quadrat 

ition 

Species 

12          3          4          5 

Cond 

\Cfln0t 

n/* 

V.^~- 

J 

J?  7 

9 

11- 

f^y 

tWrwJ 

ifir-tr 

hlH 

/  ,«r 

'/I 

^ 

1 

(, 

•  // 

3  ^  i/e. 

'nZQ 

/ 

/ 

kOks/; 

n'Xn 

/30 

'rt1 

/<•£ 

/M 

/'2  t 

5 

■     w 

/ 

~ 

6 

7 

8 

9 

-7« — 

1 

— _ — - 

_ 

Species 

Xl 

\ 

*1 

| 

xi 

•       V 

1 

ti 

.    _X2 

h 

T2 

0A ,. 

^.  ?s' 

-7   -n"~ 

fc.'o 

/^-r"7 

'-'.^ 

tff  ■ 

^•5-»" 

y  r.  /-  3 

/y.  -yy 

2>,1*  -"'- 

^,H0 

1,0   -' 

r>.o  ' 

ft.l< 

fQ-,'3^ 

*- 

- 

• 

' 

■<?/.// 

A/// 

0.30 

A0 

h%D 

3U7- 

3-0  6> 

*.?/ 

.v/^ 

3..-2.V 

S,  1  0 

S,lo 

5:5-7 

£.b  ''.- 

(,.£*/ 

^.^  57 

^-75" 

^  1  r 

y.7L 

5.^ 

"  j  .' 

11-of 

'P,*    2- 

/i.O 

HMo 

/£££ 

/£■.-£< 

/7-?*- 

/ 7.  ^ 

}$.CO 

%0.o. 

O-Ah 

,11-Ao . 

/,7p 

hi? 

Ar'ir 

4.* 

#.  ?£ 

^  ■/  /  _  ^  9  5 

?,£r 

li^j" 

iii 

(,-(,3- 

7,43 

1.12-     ■  • 

3flo. 

v^  r  ' 

- .      •  1 

-r'   J'7 

^.  S"6» 

f.s'S 

ii.otr  ■ 

/Z.S'O' 

/^•^r 

rj-3c? 

/2.^o 

'-vs-j 

/0  *t> 

ii:-i(g~~ 

'/3.^6» 

M.  Co 

iv>  W 

16'^ 

n.W 

/-:.?-/ 

be- 

/,  '/J 

5JS" 

3.  ST- 

^^jT 

+/  0 

*\*\\ 

-/  V 

H.Cf 

6- ,  *fo 

9.^7 

4.^0 

<n?i- 

^^^ 

/^,^  ^ 

II, SS 

/Qr^ 

0 

0./4 

/o.  ?*<r 

10-5^ 

//Vl.  i  jr 

n.cf 

- 

r.'fC 



A. 

> 

— ' 

. 

- 

• 

v 

—     ..._ 

<' 

-'  -^ ^ 

." — _    . 

- 

~  - 

< 

REG£?  P«OGflESS  iSoRTl 


0ch 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Project  %^ 
Sheet   I    of  J^ 
_  Transect  ff  ffR-  |  Type  ff.  ,  y~~- 


Vegetatlon  Type   tC^VVvV  \>,V(y^\A 

T   /.S      R 7f^y   S  ^     1/4  1/4  S  /V£^g    Quadrat  Size    ,  gy^ 

Aspect  (degrees)    /c^O Slope  (ttegrges-)   2  V^ 

Field  Analyst(s)   W.  Qn  y  ,  e  ^    7  Q 
Site  Description 


itA. 


Elevation  (feet)  b  &Q  O 

Date  9-1(0^7^ 


QA  Check  Z?-*7^  /C/lJ_2L_ 


* 

Q' 

jadrat   Number 



2 

3 

4 

5 

6 

7 

a 

Q 

10 

Species 

Code   il 

Phenologv/' 
Code/Tfr  # 

c 

•# 

c 

//     C 

// 

C 

//  c 

//    C 

#     c  *     <" 

n 

r 

//    c 

C^'vJ  rrrvuh  Cws-e 

n<?^QX>0 

7/^S 

13 

ff 

4 

Q 

3 

R 

IS 

^ 

Iff 

7 
3     I 

a  of>y 

8    /2.«2 

fc 

l"fc 

2C 

3 

\L 

3 

^a: 

i 

\ 

\ 

^--W  /O  O  V^OO  (  \  >  >w\  - 

LmV 

1      -t/lA- 

1  -Vr. 

r\\r\ojrA\<.\(l   .JIl>J>3 

\j\\OV\o7 

s/20 

3 

z. 

ft 

. 

- 

- 

1  ■ 

■ 

\ 

{ 

, 

1 

• 

— 

■ 

— 

\ 

! 
1 

~T 

• 

! 

-  - 

« 

1 

1  ' 

* 

_  _ 

— 

-  -    - 

1 

■ 

1  i 

l! 

i 

• 

i 

• 

1 

i 

-\      \ 


/^/*^\ 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 

\ 


Vegetation'  Type_ 


naU'^inotsk, 


Project    <7~^ 

•  * 

Sheet     /      _  of    / 
Non-Permanent  Transect  8      /\o~~  o 


1         /  5  R      y  f  W      S      /£     ,  l/A   1/4  S     SV/SB.  Transect  Length  fOO  M 

Aspect    (degrees)  ^>Q  Slope      (degrees)  <<) Elevation    (feet)      6  3C>C^ 

Field  Analvst(s)      /*§)    CX,  /*3»    fHFk'        • Date_     9/  JHJl£ 

Site  Description     B^^^J^-  u^tOi^  ^/U^<-,    (Jm^^J- 


QA  Check     fc^ 


/o/W^T 


Code  # 

Phenology  Code 

#   in 

each 

6  x  -20  m  quadrat  ^f 

Species 

12         3         4 

Condition 

1^/Wi 

02.0 

ir.   ■• 

J  3 

m 

4k 

*// 

4  2- 

/v/*/^«c/ 

2 

• 

3 

i 

4  /Wr 

o\H 

*/  -r 

&* 

T 

# 

z 

/"*- 

kt^rfl-^X 

5 

/ 

~ 

6 

7 

8 

9 

■ 







-  -       - 

-'• 

. 

. 

.  . .                 _ 

Intercepts  (m) 


Species 


t/' 


?.#T 


.V7 


5-GS 


6'.tf 


fc/T 


■>1 .  2- 


10- "W 


12-,!^ 


-ii± 


if 


:  U 


11  Ao 


70,  co 


L 


0<]1 


(.<rt 


4U/ 


■),*/*- 


s<3 


%.<> 


i  e '?>(-> 


io  no 


\Z-51 


IS^v. 


rt.rt 


II M 


W<D 


3  .o 


2*\o 


?M<\ 


SSi- 


i'LQ 


(»<l 


IrlO 


W 


%.\? 


io<o: 


AM 


IP,  u 


l?,?s 


K'.os 


)<JM'3 


i^n 


/>v^, 


\h>Vd 


isnd 


K.tf 


It,  •<*<> 


It, I* 


)1.13 


J2&CQ 


6>  n-Q 


0>lO 


hL.oo 


<>; 


9  no 


1 ,1  f 


3  Ml 


H.il 


<l 


</.  3s' 


4<0 


5V'b 


b~-.ll> 


&iq. 


£.17 


d.n" 


/.-SJ 


v  '/ 


?,V2.  &v 


c> 


1.06) 


•4 ,  /  u 


(OM. 


nn% 


/hit 


!?>% 


(1.77 


i-y  -1/) 
1 1>  /t' 


m,6$ 


i  o 


2j' 


/6P2- 


frCt/ 


/P/-£ 


/3.a' 


iy.u 


71 


v<o 


V)f 


i.n. 


J,i3 


l/56 


/7. /£> 


Jj^:- 


2?S 
A7,f£ 


illy- 


S.S 


_L 


R30SP  p757^7 


CO     r-.  ~ . 


l£^\ 


QUADRAT    DATA    SHEET 
HERBACEOUS    STRATUM 


Vegetation  Type  Rat^oA   %<^\\ 


Project     &\_ 
Sheet       J__  of         / 


Transect   0  j?  5  (,       Type     j?  r  Wy 

T /__ R____Z5___  S    3/0  1/4   1/A  S  N££UJ        Quadrat   Size_        .  iTm  "^ 

Aspect    (degrees)       iQ 


.  Slope     (degrees)     Q/£ 
Field   Analyst(s)        \l&r  ie<>-*~    f7&\,^/-e  <^  • 


Site  Description 


HA 


Elevation  (feet)  6^/0  0 
Date  \Z-  )  X--75 


__  QA  Check       frflfr?    "///7f. 


Qt 

jadrat   Numb 

er 

__ __ 

1            2 

3 

4 

5 

6 

7 

R 

in 

Species 

Code   0 

Phenology//" 
Code//4V   // 

C 

■# 

c 

// 

c 

i 

_C 

/J 

C 

// 

C 

// 

__C  * 

_c 

J 

C    tf 

c 

^iT0frA\O>»    |on<>s>"Vo|<**v> 

//2_. 

8    -'H 

H 

1c 

\y  ocn*_  t«=-^"°  *  ^wo 

067 

i  -XL 

a 

/jcvronjo^  A_Vr}fui' 

0-^ 

2-.   -Jt 

x 

2 

18 

34 

A  77 

5  -*  3o 

3 

1 

1 

I 

/7ff 

"7  -  *tt 

f 

2 

X 

-fc 

2L 

-t 

• 

• 

4 

1 

C_  IvuwaS     C^^f-vO? 

aoo 

a   -  £o 

• 

U 

a 

■ 

1 

Z 

/0_t   .Spt 

;<"/C>6 

7      -.  54 

& 

H 

^OSV 

7     -62. 

5o 

* 

j    *  ^             J 

• 



■ 

1 

• 

-    • 



\ 

■ 

- 

(1 

|- 

■ 

■ 

• 

- 

- 

- 





- 

1 
J 

J 

'0'-.r,       ,-.     i^, 


"^1T     I  • 


LINE-STRIP   DATA  SHEET 
SHRUB,    TREE   SEEDLING  STRATUM 


Project      oS3> 


.Vegetation 


Type  7&l6/T/&rt/s4 


Permanent   Transec 


Sheet  2,        of_2^ 
t    //  /?8  -fa^ Date  ®  '9l%fr£~ 


p2^m  (0/? 


Species                               I-j 

\ 

Dia 

h 

h 

Dia 

h 

\ 

Dia 

h 

l2 

Dia 

i 
1 

0J\f\yti 

\W 

luo 

10% 

11.(0 

n>v 

llMLl\ 

\nu 

/779  I 

\y>% 

It.  to 

i 

ny 

!Uo 

116} 

ft'lf 

ti-H 

IW 

\a}> 

0<SO 

i<to 

hlo\ 

i 

Inu 

?.(0 

trK 

Mbi 

0<54 

(ft* 

\o,5lf 

o>%°\ 

2>a? 

J.sV 

1 

l-o!) 

114 

5, 96- 

i.id 

\0.ll* 

(O'Sd 

\jirOH 

l/,H<l    1/91 

D^> 

\os% 

I9.1(, 

/C4? 

)(,  !<>S 

lew 

TsO-oo 

I 

i 

n 

\ 

_Z1 

V 

\ 

! 

i 

i 

• 

- 

-      - 

RBCSP 


■s  report! 


|c]) 


'->Vs 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 

\ 


Vegetation  Type 


"re  Ject 0_ 

Sheet      ^-    ofJ2- 

Non-Pcrraanent   Transect   ^    ^  /^ ~  "^^ 


T      ^  J         R  <^p/-Aj        S          /7  1/4    1/4   S     JcJ   }.Cf*l         Transect  Length      //^    A7 

Aspect    (degrees)       j(^^ .  Slope      (degrees)_  ■£)  Elevation    (feet)     6£~~7/9 


Field   Analyst(s) 


hz& 


Cor 


A 


ifed* 


Site  Description     ^rh^7'    A/f/^Z/^t^/f 


Date    /j    fr^/:     7>y~ 
QA  Check  »M^t  l<jj^ 


Code   0 

Phenology  Code 

#   in  each   6   x   20  m  quadrat 

Species 

12          3          4 

5 

Condition 

1 

• 

2 

• 

. 

3 

i 

4 

5 

- 

6 

7 

8 

9 

10 

% 

_  .    m 

Species 

zi 

*2 

1 

*1 

•       V 

Intercep 

h 

ts     (m) 

V 

h 

.  _h 

*1 

T2 

1  i 

/^•jo 

B.lc? 

/}4# 

;3 

'e.°i  * 

1</,i-0 

fee*-. 

l$?\. 

•A/fr 

^v:- 

■'1:^ 

y^;^ 

/7'Vf 

t%>oj 

///?/ 

fi'Sb 

fi. 

£(,0-  . 

/.  U 

1,^3 

-v. 

(,il 

l..1<\ 

'?>'6* 

uy> 

(^'<f 

-•.GO 

-i.-bf 

9.*o 

/o.'-5 

i  £  .^0 

fMS 

|0.t0 

!'j  .^ 

U\'i  ?■ 

thl? 

;?,/,r 

nsy 

/^?V 

i 

f  S&4 

,^v'CvO 

I'M    0 

r*   r '  r 

jq  ;'Ha  • 

tf-,0-- 

A,0 

n-.'if 

'.6) 

// 

•"?   '   L'O 

1.&0 

1  . '  u 

<s^ 

1 ,  ^  C 

Ic.'O 

/:'.:<  o 

\  1,    .  << 

l*.U» 

fG.:; 

_    -  s 

/<;.'< 

1  1     1    • 

'  ,.J0 

•   .          O    /I 

'  c ,' " 

;V,, 

v°\  ■-  <5 

vr-    Tb 

r     r  r 

\  -  .  0 

. 

V 

■ 

- 

.. 

•  ; 

- 

■ 

. 



_ 

- 

- 

. 

~" 

i 

;  1  rbcsp  r, ;;-..- 

S3  REPORT] 

" 

• 

(r-ch 

QUADRAT   DATA    SHEET 
HERBACEOUS   STRATUM 


Project     ca   -^ 


*  Sheet /_  of  ]_ 

Vegetation  Type     1?>r>at?>A^ Transect   8   K-CL       Type       fey- 

\£  R     9%tU        S      ^r>  1/4  1/4  S  NESUS         Quadrat  Size  s  S>  ~ 


/vspect    (degrees) 


/£ 


Slope     (degrees)         cX  /& 


Field  Analyst(s)   lT>/pf^<;    £  Is-  HayryzJ 


Site  Description^ 


/V  A 


Elevation    (feet)     ^?  5  £" ^7 

Date    IB  -TT-^75 

QA  Check    fe^m  /°///^       ■ 


Q< 

jadrat   Numb 

er 

2 

3 

4 

5 

6 

7 

1 

*' 

9 

10 

Species  

Code  P 

Phenology/ 
-      Code/yVT-  # 

c 

•# 

c 

//   c 

#" 

c 

//  C 

// 

C 

# 

C 

if 

C 

x 

c 

JL 

'  c 

TOtnpwcoo  (e(v» ^  $ 

10£ 

5    -^5 

85 

30 

1 

J«o 

1Q 

0-00 

5-^3 

^o 

(£ 

75 

75 

25 

&C 

</ 

45 

Kochfa    iran Tea 

XkS 

^    -37 

12c 

l*f 

1 

CrfcMQpoluw  hybrijuwi 

0^ 

5  -  5a_- 

6 

3  ; 

2  f 

1 

1 

X 

f\ 

V.  Woop^/'wv^  O-lbltvo 

£&£ 

.«%    -  5£ 

1 

1 

4 

1C 

• 

T 

rWoputojo  si-wChSm 

Dca 

3    ~  33 

X 

i 

r 

■ 

/G6 

&  -  3£ 

18 

10 

3 

IS 

^ftfe^'*1^ 

3.75 

5  -  15 

710 

1 

X 

1 

JL 

— 

^s^y 

Z.  •  -    34 

c 

% 

1                   1      .J  WtOH^UiNOfv-v. 

av7 

5 ' .  -   j> 

1 

j 

"~ Krj>x,<acuw>  <^vW^l» 

a.03 

JL-  a 

8 

a 

i& 

4 

1 

i 

J  3-ACuf t>.'.  1  ip     p  yi  Vlitf? 

.     3v£5 

<2  -  ftf 

3 

1 

/S»T(artiQi>i    ^/.•.'VJiuv^ 

//x 

7    -7„7 

10 

-j-wckuvA  nr/vlnvA^TTi 

4v    ^^ 

7  -To' 

r     ■ 

k> 

8 

0^7 

5  -  70 

15 

<0      '                   \ 

tig,  ^07 

X-    15 

\ 

. 

6 

. 

. 

1 

| 

• 

f 

-- 

-   mk 

f 

— 

— 

• 

- 

• 

. 



— 

— 



- 

1 

<£cft 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


/J  c  -      & 

Project    £3 
Sheet      /        of  c? 


Vegetation  Type   Kg  £>{?/'/ VMsA 

T       11S        R         tft  S_       _£ 1/4    1/4   S     SkJAJe 

Aspect    (degrees)  /ffi 

Field  Analyst(s) 

Site  Description  {JU^    «^Jg»// 


Non-Permanent  Transect  i? 


/r^-j* 


Transect   Length       /OO/vl 


Slope      (degrees)       O 


T.^tOPK 


Elevation    (feet)      £?  3  £?Q 
Date        9/yx)7S~ 


JJL 


^^  Cjjj^jpp^i'uvb    />      QA  Check      "W^    le/^^< 


Code  0 

Phenology   Code. 

#    in 

each 

6   x   20   m  quadrat 

Species 

1          2          3          A          5 

Condition 

i  dku; 

02.0 

2- .    *..r~ 

.13/ 

m 

139 

7V 

IOT 

!>bcif .  -Or*-// 

iCk  y\^ 

ni  9 

1 

— 

/ 

3  G>U  6<S_ 

n  j  a 

^i6 

4  /7V7V 

tl 

l*f 

3 

s 

3 

1 

| 

5.<s/?.i/e 

oa.9 

7  ^ 

^ 

17k 

H 

11 

&- 

"      / 

6 

i 

7 

8 

9 

10 

• 

Species 

*2 

h 

: 

[ntercepl 
h 

:s     (m) 

h 

l2 

1 

T2 

CLl/iv! 

MO 

2,1? 

^,€1 

tf.w 

S,^ 

f,l* 

7, 1 2 

f,  3 1 

^v/; 

vM 

^9? 

10. is 

!&>?>(, 

/<?•}* 

id-Li 

/P%2 

f3  $.  r , 

/j,?i 

/i.rv 

lf'(,l 

/Wi 

\M,  W 

}S>Jo 

IS.l« 

!W 

/&<!£> 

10  sg 

li  00 

n/o 

nv 

/7/9* 

fl,\b 

0,6,1 

Is? 

1>  10 

1,3  s 

m 

111 

y.07 

?/?3 

S/^ 

%&(, 

°I,I9~ 

131  . 

9,3% 

loAo 

11,11 

/'  2  c 

list 

/3,^ 

/<//*? 

LtL_Q_&- 

1  f  1 1 

l-fr^=- 

_±^  7  7 

K,V 

10.03 

nn 

11, n 

rtrrtrr^ 

}>>irr 

"T^j  1  J   1 

/Mfl 

/iW 

\<0S 

htf 

S,%s 

L  V5" 

W 

' '(,#(, 

q.iL 

f,?z 

to  Ml 

/AST? 

\oM 

jhn 

nu% 

131,07 

l?.U 

13-13 

I3.H5~ 

)3*7t 

$rt^ 

(.uC 

/^ 

H.l$ 

M>qy 

b  ilj>  c^- 

£.13 

%% 

1./3 

f,C> 

?<9d 

?>rtU£ 

Ml 

a>n 

1.H 

H.Yct 

C,  01 

C>3 

7.t>9 

13V 

4,oo 

1.3-/ 

M\ 

CjSl 

\o.f* 

ll.lt, 

p.  07 

11.13 

U.so 

L,<(*X 

(,-V-l 

ffr^ 

~^M- 

■  15*0% 

\S.7\ 

o.U 

hlO- 

HfO 

/tf'Of 

/$/? 

7>6 

2^X 

ins- 

Z-Ho 

%Vi 

6-.IZ 

t-to 

S,o*j 

z.tz 

/^ 

15,00 

M\ 

\1A1 

tw- 

2o>^> 

— 

BBOCP  PHOG.V. 


(get) 


•»; 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 

\ 


C    .CJ  ■***  •    / 


Projec 


t<?3 


V«  tat  ion  Type      f^\pQr\0^ 
•£%$         R      70/9^      s       3  3 


•Kl'lQQ 


Aspect    (degrees)  / (J 


_  1/4  i/a  s  rJ^J  So 

Slope     (degrees) <3 


Sheet     /        of   ^ 

Non-Permanent  Transect  9      f\~    * 

Transect  Lencth       A?^    ^ 


Fi.ld   AnalySt(s)^DT^H5Lj^Jl±-DE^- 


Elevation   (feet)    ICrOO 
Date        4ft6h* 


Code   0 


}A  Check     %>.'.  "  °'_  V  V- 


< 


Species 


Phenology   Code 


^i 


2   flrftttL 


3  /^r>  l>)(Q 
5  /?rVi 


ft  '•  !.'■  <\.C 


^  ,    f     % 


■J  ■!*   'lp    C%. 


9   i 


f-nfr 


ii^Rv.  .-.'-', 


ovv 


CY£ 


JM/ 


£>3  3 


.003. 


0^3- 


03  V 


r.^o 


w^ 


■0P.6 


4 


0 


12  3 


t  'J^c  .:.i 


35    ^3 


*f  c 


2JL 


Ajl 


Aii 


P,L 


i^ 


i^ 


7 


J 


HO 


11 


A2_ 


// 


■6 


_C_ 


*/t? 


^Z 


L 


Z2_ 


20 


£L 


ry 


H 


o 


iCL 


o?3 


•o 


ZZ1 


A^ 


H 


/3 


A 

7 


«?<? 


Z> 


4 


32. 


n 


5 


/4 


^ 


yv 


^ 


i2. 


t> 


o 


Condi \  1 on 


& 


<rc//j 


J-ZCt- 


*J- 


w 

Species 

*1 

h 

h 

•       V 

Intercep 

11 

ts     (m) 

•    V 

i 

h 

.    _X2 

i  ■  ■ 

'    i    i 

o 

o/t 

6,~)o 

M9 

A  /  r  ■ 

7,2  1 

!,  3  o 

}.fo 

^.^.S" 

V         s" 

2.00 

lo? 

IK 

7.  CO 

</&•»" 

r.  v* 

s<  yt 

tt7-     . 

6.1o 

'.       ■'     v 

■ 

ft'7% 

i4.-?.r 

bit^ 

'  6i"i.*/' 

CV^Y 

QW 

1,^ 

7/-  5"  L  ' 

7,^^- 

f,ir 

??<r 

**/ 

?.^ 

lo.ii 

//,-<v  ■ 

WfL 

iGto 

/^V3 

/^So 

is-.  SI 

#.2/ 

//,  TV 

m.  v«r 

%#t 

/7/^- 

/   7r   27 

niH 

n,$3 

/?>ssr 

/9,9/ 

~-i 

. 

• 

V 

■ 

- . 

Aooo    '■ 

T,oc 

£./£ 

£,  ^ 

t-,£t 

L.l^ 

L.^ 

V.  3iT 

°l,\t> 

i.n' 

c>tf 

3rr 

<U? 

2  27 

?>>',0 

4.  5  f 

cf,s4 

f.CL 

s^f 

(,,?0 

L  7* 

'7c. by 

7.piT 

7.fo 

7»*r 

l.M 

?.  Z 1 

?•■$? 

%** 

9/V^    • 

4& 

■ 

lO.Zo 

fO.lv 

/w 

11.10 

ti-Cl    ■ 

1 3  .Co- 

lljl 

/j/^d 

rt.tr 

13.  ■>? 

• 

!3,li 

I1.01 

'?,7$ 

W.  $3 

js.t.o 

IC.ro 

ir.t// 

)lL3 

M,  /  ^ 

/fill 

. 

— .  -  - . 

— 

•    . 

, 



rT^FTafr-R^ss  report 


ter\ 


fie***!**    (*~?oo' 

.    Vegetation  Type    \<, 


n.Hift  >  ^ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 

Transect  fl   "j^  —  \ 


Project \ 

Sheet   I 


3 


of 


Date  9-^-  17|, 


Quadrat   Number                    .  _>  *~-v 

1 

2 

3 

A 

5 

6 

7 

8 

9 

10 

1 

// 

,  c 

.# 

c 

// 

c 

// 

c 

// 

c 

// 

C 

# 

c 

#1  C 

// 

c 

0 

c 

Species 

Code  # 

Phenology/' 
Code/^/r 

'  3L7S 

5/&3 

3^0 

LO 

1 

1 

cs 

IQ 

ff 

?? 

tf; 

24/ 

2L 

3 

% 

■ 

BOS 

Z/J£ 

4o 

W 

% 

7T 

10 

^ 

S5 

.iJh       2.0? 

,      2  /4- 

1 

\ 

\ 

1 

o7 

£ 

Ye*rt    CWfvA'CJA?. i 

;    107 

5/6 

10 

5 

|  slsy 

£/6 

% 

IS 

??oA 

t/43? 

4C 

n 

"VoaAVj^V  JjJJ^  ffSsi  fv\ 

-.wJoMin    • 

6,  /i^ 

■ 

i»  6 

% 

V* 

\3 

h 

^s©saaia?w 

11  367 

/  i  - 

\io 

8 

65 

* 

|v  i  Q  loCJ/\ivO     .let  df 

■1  •  ;vv 

- 

Z 

3. 

C    nyp  V  .  )AP  V.V-n  t- 

2       3$  7 

2./Z2.       | 

1 

1 

\ 

1 

o^O'/<3  rv^i'fh     n 

»«;.&?? 

£/zs     I 

i 

v 

0 

rJe.rsr  v«jvt  \c 

:xjrv\iirj    (o/Pth 

\o 

CxuteLX     .SLcunjJ 

oiy 

o\  mOsSa 

V3o 

1 

I 

4_ 

i 

I 

; 

i 

1 

I 

. 

— 

.  1 

I 

I 

: 

. 

• 

1 

> 
1- 

1 

1 

1 

< 
1 

• 

■ 

1 

{ 

1 

i 

\ 

! 

1 
1 

1 

1 

• 

I 

— 

1 

I 

- 

i 

I 

1 

1 

. 

1 

i 
i 

I 

1 

— 

i 

I 

1 

.1: 

J 

r;"03P  •- 


:o  •■-.iwitI 


|G]) 


Vegetation  Typi 

• 

• 
*  si  a  rt 

LINE   STRIP   DATA.  SHEET 
SHRUB,    TREE  SEEDLING   STRATUM 

Non-Permanent         y~ 
Transect   9              f\ 

rf 

Prolect        °-^ 

Sheet       -3     of  3 

.?■   ™ 

Date    °fl/!?/lS~ 

A 

P 
Species 

xl 

h 

\ 

H 

[ntercept 

1    z* 

b    (m)- 

.  h 

"X2 

]  Ix      '2 

rlft/i  !a> 

/?w 

11,  tf 

fiio 

l°t<m 

7rS 

S.^7 

9.  ft> 

/*■•// 

//  ^ 

///f3 

* 

»> 

' 

fllAAA 

- 

• 

-• 

'  'iSJl. 

C5Z 

''77     _ 
7,'l 

Su  r>r 

loo 

loir 

9,  TU 

JO,^  o 

//,Sa 

^  5*~ 

'  1 

P.Hi 

4  so 

S'fo 

StLO 

{,,Ol~ 

7i5 

7,97 

%->*/ 

io, y* 

10,19 

lo.->r 

/o.9s- 

//,00 

//,  ^Z" 

//,<f<' 

/     6  ' 

a 

//?r 

iuis 

(ZrlO 

12,3* 

I3.T'1 

l?SZ 

)<*.(,! 

iH,n< 

'^ 

w 

J.0T- 

3,/r 

(,.(,n 

rtf 

%  ,->o 

lo*ic 

IZlt, 

/jr,W 

/)o2 

0./7 

/£2f 

AT,33 

/?,  V$3 

ihti- 

lift 

'/f.fi 

: 

r 

* 

■ 

■ 

• 

: 

• 

Prvi 

^ 

Wt- 

S#v' 

S.LS 

£■** 

Ll€ 

t.fn 

r.srt 

<?.*■* 

^Vt. 

(f«*)3 

!W 

10.70 

O  d>' 

n^> 

(3*7 

I 

Poir 

3,*k> 

fctt-  3  ^- 

Hi 

mr 

°l.W 

<U</ 

)%oo 

l</.p 

/y.n 

;.'..  5'*- 

/7.?0 

n.  >i 

o 

7,f? 

3,3  o 

Lf-rlO 

57'.' 

'7. s-* 

y,  £0 

£73 

&?y 

9/0 

lf,&1 

It9/ 

*i,*s 

SW 

KUS~ 

<H&* 

ItO'k 

\.oi 

f.ld 

\  ?.•  o 

*>1o" 

*\S. 

5,rC 

• 

•. 

• 

• 

. 

R^OC^  ksOG, <l=s5  TiEPORTl 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  1?,pmnj 

t     is    r  yg^/    s  -*>o 

Aspect    (degrees)         /  .£"' 


Transect   ti  R2 


<?  cX.cf.  7 

Project     ff  3 

Sheet [__  of  [_ 

Type       f^y-  w^ 


1/4    1/4   S/Vfr/  S£-__  .  Quadrat   Size 


-  3  ^ 


,  Slope     (cfcgreee>-         /^ 

Field  Analy9t(s)    A  »   (/p  r  ,>  c.^A     C>    H&v/-^/J   <*  •    ■ 


Site  Description 


^A 


Elevation  (feet)  £->!!>£ Q 

Date  -ft-  \X--7S 

QA  Check   **^  "//KG    ■ 


Qi 

jadrat   Number 

2 

3 

A 

5 

6 

7 

i 

^ 

Q 

in 

Species 

Code  if 

Phenology/ 
Co  Ae/tfr 

-    // 

c 

■# 

c 

//   c 

// 

c 

//  c 

//  c 

L_C_ 

§ 

c 

J_!  r. 

;i 

c 

Cfymu^  OvkViaS 

a.oo 

7     -if  6 

^0 

65 

fa 

7C 

eo 

to 

70 

35 

CVf.v^poJmyrs  VX-'k^a* 

osq 

H   ~  54 

1 

1 

1 

4 

/ajR.Q.yoicu*vi    OTTiOonafc 

^03 

a  -  6 

1 

t 

iWojVv-rt'V)  3  vn^-xV'.  1  I 

oso. 

X  -  AS- 

^ 

X 

qc 

6 

u 

CKrArtopod'uv'v*  a  lb:  ivy 

3.62 

4-67 

3 

% 

• 

• 

/  Je^c^<tiNVA5i  t*>N;'\:»* 

StSS 

2  -QO 

- 

*  / 

[■2: 

5  3_ 

LJ^MopoctaV^TYnYr/'  < 

MZ 

5  -   XX. 

U 

OH7 

&-     %X 

G 

— 

• 

*5 

feo^r       A, 

37/ 

7.-1 

2 

3 

O         i     ■  ■ 

\0l 

1  ■-  «tt 

X 

^Tflh/\oli  lovaJ^Wv* 

//X 

7"  S3 

•i 

M^"-5^.^ 

r?£ 

4  -4! 

U. 

d 

Lc^^mx  SP    Z 

'  sa6 

£  -<U 

-   - 

}c 

' 

- 



\ 

■ 

■ 

• 

* 

• 

« 

_J 

- 

- 

- 

--• 

— 

-  - 

,  •    ..._ 

- 

Li  J 

1    1 

' 


~^x 


Cc-.cX) 


'■*•* 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


C.JcJ.  7 


Ti^>etati'on  Type 


^ 


T^oOAvCX  M 


Project     I  3 
Sheet       \        of 

Non-Permanent  Transect  Q       "^  -  ^? 


[S r    9^UJ      S    3Q 


Aspect  (degrees) 
Field 


HS' 


Analy  s  t  (s)  3    ^c  V  r  ^  CV.  •  VUl  ^  V 1 
Site  Description  C^/VWr^A/ _ 


_  1/4   1/4  S  VJ<Tog  WK<)       Transect  Length        1  QQ  fY\ 

Slope     (degrees)         Q __  Elevation    (feet)    7   |  Of) 

__ .  Date     f-(7-75 


if? 


y/^ 


QA  Check     P^*     /D/?/^ 


Species 


Code   # 


Phenology  Code 


M 


01 H 


^ 


$   in   each    6   x  20  in  quadrat 


zx 


n 


-2Z 


Ui^n 


Condition 


WS/? 


77T 


1 l^iuW 


OH  I 


31 


JR. 


^d^ 


M 


CXJJL 


mo 


g 


J^ 


% 


4_ CA 


7lM<3 


.&£ 


^r- 


Q/7 


J0- 


£>vv 


6  /VwAr^Jk.A^Jr 


_G3_i, 


2  S-ioV 

Toy, 


jjk 


1Q_ 


lU-^1 


Q/6 


0  /  a  ■- 


£x: 


V 


\? 


J5_ 


V 


-£ 


■^/♦- 


Zl 


\S 
L 


4r= 


5 


iL. 


ia, 


^ 


2 


J 


^~7 


4_ 


10 


Species 


Intercepts 
*1   ' 


(m) 
I~ 


2_ 


r 


aa 


^ 


707. 


7. ST 


^70 


u&a 


Jk^ 


rz^7 


19  50. 


£n.\s 


mi 


.13^ 


*.CL4 


9-07 


IclL 


3J1 


\\.L9 


13139 


?.  £>  7 


IX 


^f 


HJZL 


4~s<; 


4JU 


^Z 


b.o 


o.is 


5^ 


.M 


\5Jfc 


2Ji 


2JL1 


^.^4 


iU^l 


%J£, 


3.'7S 


4-3Z 


JQjfcL 
4SL 


Soo 


ft -43 


749 


cW 


oj-i 


£ii 


£zl 


7<7b 


X£L 


JJJ4 


M 


2J3Z 


\7.S0 


\Z21_ 


<c  o  t 


»J  r) 


1^ 


17  ^ 


1Zj32 


1132. 


13-99 


iizv 


ISJr? 


'9.15 


l^k 


H4? 


?jp -Q0 


2Q.SQ 


14*4 


ffe.of 


/7$4 


17  ^7 


0,95 


^,79 


^-20 


^31 


:z£L 


z-77 


3.72. 


^25. 


\rz7njx 


cWi 


a. 


10-  01 


JCLLL 


l?43 


iia. 


?.2| 


2-7^ 


iMl 


_5.77 

247 


44^ 


44 


IL&Sl. 


11. 


10-^4 


4-^ 


LoJi_ 


i^J. 


4b  ia 

.7,^ 
1^.74 


4.23 


/^^s 


LINE-STRIP  DATA  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 
\ 


jfc/'/j  <&  r  t' wl* 


Project    p    ^ 
Sheet      2       of    3 


Vegetation  Type       A"/,/?  <*  r  f  ^^ Non-Perraanent  Transect   9       /<?—  £fr 

T    2  S  R    /  Od  CO     S        2-3  1/4   1/4  S   fi/lJ  /S£  Transect  Length         /po  «~^ 

Aspect    (degrees)         -  ~? O Slope     (degrees) £_ Elevation   (feet)_j2?j£.Q_£__ 

Fleld  Analyst (s)         TYBt     OPK- . Date       ^'//C/ly 


Site  Description     6'/  d  kt*    '  dtres*   b&. 


2**^. 


QA  Check        T^yy-   tc/~l/-tf~ 


Code   ti 

Phenology  Code 

if   in 

each 

6   x   20  m  quadrat 

Species 

12          3          4         5 

Condition 

1    tfrbr'- 

0\H 

#-6. 

O 

1 

L. 

-£- 

4 

/0S#*«.\ 

2  pj  r*"-*- 

nnH 

■—  ■ 

~zr 

/ 

o 

o 

■  o 

_1_ 

3  C  k  h  cu 

■m  9 

*4 

1 

J 

1 

£> 

"D 

\ 

4   fiict 

nHx. 

L 

a 

1 

1 

d 

'O 

\ 

5 

- 

6 

7 

• 

8 
9 

— 

. 

-     -■  ■ 

• 

Intercepts     (m) 


Species 

xi 

h 

h 

h 

r11 

1 

xl 

.  _h 

h 

T2 

P^r 

^ 

<)no 

\o.*\> 

Iff*  90  . 

:/5>s7 

?S\H 

/for . 

"X  o t  *  6> 

?, fO 

ft  o  C 

6",c?S" 

6.?.S" 

(,<&■ 

7cW 

9<TX 

V-ri 

fl^o 

/A  J7- 

/DfOO 

3./0 

- 

/7.^6) 

A^3 

• 

* 

. 

. 

. 

V 

" 

• 

- 

. 

• 

- 

firir 

7y/ 

l,so 

R  i  c  e 

<1rW 

Zro 

_ 

. 

- 

• 

. 

. — _ 

- 

\ 

-1     - 


REPORT 


-1 


/^/— V\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type 

r  veto 


S-^o.tp  Vvu^ 


fe/< 


^L 


Transect   0  <£~."\ 


Project %  3 

Sheet 
Type 


K 


i_     of       t 


r_HcL 


1/4   l/A  S$£/Y/B  Quadrat   Size 


^ 


±*k. 


pect    (degrees)       ~7cQ Slope     (degrees)     xXVo 

eld  Analyst(s)     V^'vC*    \)o  *  ig^     ^C  .Vjk\AA  U    '    ' 
te  Description  A/ A"    ■ 


Aspect    (degrees) 

Fi 

Si 


Elevation    (feet)     6  £"2  n 

Date   9~(^'7r 

QA  Check     ^fri     /d///^ 


Qt 

jadrat   Number 

2 

3 

4 

5 

6 

7 

_8 

9 

10 

Species 

Code  # 

Phenology  ./ 

// 

c 

# 

C 

//     C 

// 

C 

//   C 

//    c 

//    C 

// 

r. 

J_ 

r 

if 

C_ 

^^W«Y<lWn  C)t» 

^\h,  ;£/ 

-        *Z*     ' 

I? 

2 

1 

*. 

1  Av 

Z*C' 

Z--h; 

z  t 

1  V 

ylojwt.^jt,*  \  f>    .  N^aI^ 

•^v»  j^ 

2  /(. 

2 

1 

^ 

r.t*^  iocS^ 

•2-/20 

* 

3 

Z 

2 

3, 

1 

I 

-K 

f^G^  V\fNftAlJL  * 

2.0? 

7-/*Z^     ' 

3 

I 

1 

\c.\ 

3  2 

7 

3 

1  -to 

3 

z 

4 

3_ 

J-^Y^^Ts  .*>><»   r^e\T)n< 

<"A,^  6*7 

s/z, 

2 

I 

\'4f.' 

• 

A  V>T<?^  A^* M  \A     X^ 

a'/\ 

1 

1 

\ 

lK 

f 

■ 

VrtCK     *$r*„^kK\tn11 

loz 

'    2/12 

A 

£ 

2 

-2 

4v. 

1 

-tr 

V 

k 

<    w-hrraj^f\\'v\  ^ToVi 

'teh'/qv 

^  y^.    , 

fc 

2. 

C 

2 

1 

4r 
-fv 

AsAVos/jSmJ)   cVn 

HLTrt]^Sr? 

zA 

, 

i  kv. 

1 

A 

XJA\  Oi^Y 

Z/zo 

I 

sSm^'-^  vflNA "  W"' 

01 ;  iO- 

,  t  /\\a 

-\vi 

- 

" 

J 

. 

• 

- 

_ 

\ 

■ 

■ 

1      . 

• 

• 

__ 

* 

i 

r 
i 

1 

-     ■ 

ft 



w 

- 

— 

— 

• 

-——■-_. 

. 

■ 

• 

- 

*--— n     i 


^rh 


C.&-*  v 


$}*" 


n^ 


Vegetation  Type    ^  11 

t    /  y  R_f2flhL_  s    3  & 


LINE-STRIP  DATA  SHEET 
MATURE  TREE  STRATUM 


Transec 


'.»ia 


Project  /? 
Sheet {__  of    / 


Type    /Vv> 


-jSj!l+<r  W  — 


1/4   1/4   S  M£  ////J  Transect  Length      J  Q<>    ff7 . 

Aspect    (degrees) "76? Slope   (degrees) O ^_  Elevation    (feet)     ~7/£>Q 

Field  Analyst(s)      jfefl^      J  -tfpgF& Date   Cj-/7Sf 

Site  Description    D)l t(LcJ <       .  rJ/^C*^  h^rs^  


QA  Check       )l?»\  /6/f/<^ 


Code  0 

Phenology  Code 

P    in   each   6   x   20  m  q 

uadrat 

Species 

12          3          4 

5 

Conditio 

1    l>9t-r- 

no? 

2- 

2 

J- 

r 

? 

O 

flrr**/ 

2 

3 

4 

5 

Species 

h 

X2 

[ntercep 

ts    (m) 
h 

\ 

h 

h 

Trunk  Diameter 
of   Each  Tree 

(cm) 

Tbhr 

7-70 

r.3o 

7  9^ 

7.7  D 

12.00 

H3d 

jL.ro 

ir.  r-3 

jH.7r 

7..STS 

o*- 

6-7° 

lb>&- 

/2..ST> 

iS~>67 

7J.T 

>0_  o_0_ 

::  rr       

.  ?-.r~ 

-€- 

(t>rt 

rOS" 

'*>".*)[) 

if.7d 

/pO 

-}0<?b 

tfrfD 

//.rr 

faT> 

/r^r 

S    3 

3".  D 

i.7>r~ 

o.?r 

J  ?r 

< 

1.  Od 

J~.  CO 

y.ir 

£.  >r"~ 

3  -^f- 

f.  CD 

' 

<j.£~ 

?  P 

y  0v 

y.^r" 

1 

•  -  ■ 



— 

Vegetation  Type  C~r^n  «y>  WvsV 

t    ^XS       r  /no  CO      S     /  6 

>pect    (degrees)        rxS 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Transect   ti"^  -  3 

1/4   1/4  S  NEN&-     .  Quadrat   Size 


Project    7  3 


Sheet ]_ 

Type      fc  r 


of 


/n 


^>i_ 


Field  Analyst (s)  ^,vVw\gX 
Site  Description 


Ml 


Slope     {degrees)^    Q^QX 

VV"V 


Elevation    (feet)     (?S  ~?  Q 

Date      9-Ho-75 

QA  Check     /!<^    /»///  "%T^ 


Qt 

jadrat   Number 

, 

2 

3 

4 

5 

6 

7 

_8 

9 

10 

Species 

Code  # 

Phenology/^ 
Code/7/r 

// 

c 

■# 

c 

//   c 

#' 

C 

j 

c 

//    C 

# 

c 

J_ 

c 

JL 

c 

^ 

r, 

/60 

^-7zr 

\% 

3C 

m 

M 

a 

ft 

ffc 

^L 

ir 

n    200 

7/pO 

2 

6 

Co 

^T 

3 

Z 

9 

7 

1. 

PnMn CN »  j  a]/m     ^w^  r  \C 

Z/k3 

\ 

1 

1 

V 

£  /zz: 

/I 

2 

6 

2 

fe 

1 

^14 

\ 

1         ft*               'X 

III  '  R>  \  V\  v  V  Ps     <~  n  » 

\  U7/ 

6 
z7  .?£, 

z. 

z 

3 

3 

1  z 

1 

1     - 

L£ 

H 

<g 

L<>>rx\)    ,n^n      r^o/PON 

a       0£3- 

7./\* 

ft 

-"Z- 

K 

-1  : 

3  1 

f 

\ 

£  z.  ?7  L 

7 

z 

67 

if 

/^ 

& 

V  .V  1  OQrYYVt  v  NY^     VJUvY^ 

Vn<?  \\n  T*v  >  a 

-    ~z*!% 

It 

(0 

7 

5  ; 

i\ 

? 

-4 

4 

4 

*/kk|Wn  .^^,\ 

S 

1 

7 

I 

'AX&& 

i     7/30 

^ 

£ 

1 

I 

1 

^ 

W'^uv-cs  2_i/2L5 

f. 

M 

A          v    r    \\ 

^aSKO 

,1/Zf 

(0 

Z 

5 

2 

B 

p 

/Ta\'^^,i("TA    ^tnI* 

<^^38 

4 

fifiWv  uv.C-V 

o    /££, 

7/7 

.y 

1 
1 

}L,„  7/\u" 

7 

1 

We\  \OurA^\WYkn     I  1  * 

v$&&  | 

H       7/^ 

■ 

2_ 

3 

ll 

-5 

— 

Ar4vV(ar.  ,^  ->*>< 

•\lnOKl 

^7(5 

V 

1 

1 

2 

^ 

7       ^     » 

,\\<;  070 

i/s 

1 

\ 

/ 

■ 

• 

- 

i 



— 

— 

I 

• 

- 

• 

1 

• 

1 



• 

- 

1 

r 


— i- 


•^or^'^'-i     ^.^^^r---oQ    i:>r-yr\ 


TtI 


Vegetation  Type 


I. 


f& 


'£1&±. 


LINE  STRIP  DATA. SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 

Non-Permanent 
Transect  9  yd.  ~; 


C  .  CX    <^<    / 


ProJ  ect      >,    s 
Sheet    "2__     of  "Z. 


Date  ^  -n-  X 


Species 

xl 

*2 

zl 

X2 

Intercept 

:s     (m) 
•       *2 

.  h 

X2 

,     h 

h 

/K  unv^ 

13  nil 

<     \AW 

W.tt 

iff?/? 

°!  in 

H.ffd 

1 ' "     *  "* 

1 

1 

/ 

1 

1 

• 

f?i  aua 

I.W 

Z39 

5. in 

7.23 

/^^l1             \0 

ZZ 

10,.?/. 

G^w 

)3Z0 

025 

H*.tf>(f 

|7.  ^ 

_J— 7- 

■ 

r&s^/-^ 

fl.(* 

13.7? 

(7.87 

tf'4< 

z.i( 

z.64 

J.XO 

S-67 

7-7^ 

I  7  3fl 

(7,73 

lff.44 

1^.9? 

vn  \xj\ck 

*.sg 

fr.&l 

• 

• 

• 

■ 

-. 

« 

. 



-. 

• 



1 

- 

rRBOSP.P^nriPs^r^^^ri 


fcp 


Vegetation  Type_ 
TW2      i   _  R J 


_^£>=9Ji 


&_ 


QUADRAT  DATA   SHEET  0.3.3.7 

HERBACEOUS   STRATUM  Project  ^3 

Sheet 1_ 

: Transect  §<*>-$     Type      /j>^  W 

1/4  1/4  Sg£$E:  Quadrat  Size       '.^v 


of 


Aspect  (degrees) ?  Yf)    .  Slope  (degrees)   ^  ^       Elevation  (feet)  ~7  "XQ  fy 

Field  Analyst(s)^vWVWf,<;  ^  Q:>.V3g^fr 
Site  Description f\f  /{         ^ 


Date9-\£   -7<; 


_  QA  Check      ^^   f0//  /<t< 


Qu; 

idrat  Number 

1  • 

234 

5         6 

7 

8 

Q 

10 

Species 

Code  # 

Phenology/ 
CodpTffr 

//  c   • 

#     C    #    C    #' 

c :  # c    Ac 

#  <; 

if    c 

j£_ 

r 

J_ 

c 

Vo<\   <ury:-^<A\\nr\(\ 

IC)9 

Z   /10 

4 

±    J_    4i__4-    2 

a 

L 

s 

2. 

C\-\\\*f*  C"  ^v^Art.\(^ 

US 

2-     /2-0 

2 

4;    &    J 

k-   ■ 

1 

l 

1 

CJ/vvQ^M\iv\    PtftV 

(\w2l20 

«   /to      • 

7  •? 

ax  .    Uj 

lio  a.£jli 

>  l 

Z 

-fc 

2+v- 

TVictWaAt^  ^v 

\'*<\IM 

AAa  '   « 

iW. 

4  1 

3JL 

? 

-w. 

^v.Wia  awicd 

L\$    070 

l)\t« 

2  _i    i 

2      i  '   S. 

\  " 

a 

1 

1? 

IJW  I^rVtiSl^  VS.  i\«a9  V\ 

>-,Ae£  /£>0 

2./ 2-0 

•    -■ 

L 

^i^ivm^  C^atfAvJ 

a\u,S  27; 

7/  a 

li_       . 

13 

1 

\ 

\ 

\ 

V^fBi  IAf\A*V\/0.«W«r 

7/  5k 

!      4-1 

-w 

S^flL^yoficea  <rr> 

*ftv\i7\  '^' 

iW 

; 

2.  it 

9 

1 

i 

I 

<$V>*«~, 

/sa 

tr"S»     ■+■--          -J 

- 

,. 

X- 

■5 

a  07 

3L/3 

-   I 

1  \*. 

1 

* 

•' 

' 

-■•    • 

• 

. 

\ 

. "-  . 

. 

- 

• 

• 

■ 

. 

. 

1 

' 

« 

m 

^ 

-    • 

..• 

• 

1 

- 

•    • 

. 

I 

? 

• 

- 

D^^rN  — 


0ch 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  >S>£pe  Of  (A  s]\^ 


Transect  0  S~c^ 


Project 2 

Sheet  / 
Type 


of  _7_ 


R  /OOUJ   s     a,V 


r  r  ^ 


_2^l 


Aspect  (degrees) 

Field  Analyst(s)    ^    [J     f-  &P^ 

Site  Description 


1/4  1/4  S  ^g. 

Slope  (degrees-)   ff  /^ 


NX 


Quadrat  Size 


J^L 


X. 


Elevation    (feet)     7^00 
Date        9//7/?y 


QA  Check'     R?V\     /7l/*?f 


Quad 

rat  Numt 

er 

, . 

l 

2 

3 

4 

5 

6 

7 

j 

? 

Q 

10 

Species 

Code  0 

Phenology^^ 
Code^<9r 

if 

c 

■I 

C 

1 

c 

// 

C 

I 

c 

// 

C 

c 

# 

c 

Ji 

r 

If 

r 

Phlox    VHull'tfor*. 

/S7 

1?      ■'     *£ 

& 

92 

) 

/ 

.? 

4- 

,i3 

3S 

Yod  SG»i\j<?r<\lL 

I  OR 

A          7 

3 

10 

A 

/ 

!^ 

5   /03 

£          V 

1 

T 

^ 

3 

c 

i 

^ 

a 

i_ 

/ 

// 

//; 

F 

J 

A 

1 

7 

i 

*2 

J 

V 

^  aw 

A       •     *?5~ 

1 

/ 

I 

,JJ>'                   J  °J 

£7/ 

f               tV 

*h 

fr 

V 

* 

/ 

2 

a 

*3 

ti 

$ 

V 

cri^econ   eOLTO*'' 

2,30 

a                ^ 

- 

£ 

r 

' 

• 

7 

2 

i 

■>< 

k7^ 

1 

//S 

c^               ^ 

0 

3 

ffrr6)o\irur\    sw'tkv 

£$3. 

P-              3# 

2 

T 

1 

I 

* 

/D?\hik  Gron'lis 

090 

7             5. 

<2 

/ 

^ 

^ 

/ 

3£6 

i          /<£ 

. 

a 

A 

/ 

/y 

/ 

i 

I 

n^nS'iffr"^'^   if m^ M- >V 

/£>3 

/          / 

/ 

i 

/ 

/ 

^ 

^ 

/ 

1 

dostille  \  <l  !/>;■<&  if 

W/*  3  66 

^          /<? 

J. 

r 

%c&rnohci<   CASfeCXC 

jf*-  273 

c2-      ■         / 

P 

/ 

3 

/ 

m^.t  175 

X               X 

A 

7 

Or^inb^i^   h\/w^wi 

*v/«   /tX> 

2               33 

/ 

£CWc*-l%\ 

3l                L> 

\ 

^ 

/ 

IMP** 

IS*\. 

A 

c-riocomx^    c/i/n  b^i 

feLi*  /as 

SL                  3 

/ 

/ 

f(-edv/5  0rfi  v^    bore 

x'U  /7V 

0-             Ho 

■ 

. 

£ 

2c 

- 

1 

• 

f 

• 

4 

-^ 

i  — 

• 

- 

— 

f 
T 

1 

- 

— 

— 

— 

■ 

1 

• 

I 

i 

I 

1— 1 

i5S  REPORT  ! 


(get) 


^Vy 


LINE-STRIP  DATA   SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 
\ 


tat  ion"  Type    oa.£^ffrur/l 


Project  %  * 

Sheet     I        of /_ 

Non-Permanent  Transect  $     5"   *-  O 


T     gf   \S    R_35_kiJL  S        /3  1/4  1/4  S    /(Jtdj/CJ  Transect  Length       /OO  ^ 


Aspect   (degrees) 
Field  Analyst (s) 


<?0' 


Slope     (degrees)  l£f^ 


rr.  r?  *  dpk 


Elevation  (feet)  (o^OQ 
Date    9|m-|l^ 


Site  Description       'KH  ttJUa—  S/Kcsxx-     A-e^k-url*-!  '  (a^teS         QA  Check     &***   '"/l/fl^ 


Code  # 

c 

,c            1 
Phenology  Code 

#   In 

each 

6  x  20  m  c 

uadrat      3,C 

77 

ttion 

Species 

1         2          3          4         5 

Cond: 

i/?r7^' 

f)/f 

I    S"iL't     ■ 

//7 

g£* 

*V 

5-3 

7V 

/7<V/W 

2C/rv//4 

,03/) 

1       1 

3 

tr 

3 

I 

.£> 

3 

- 

. 

4/OW*_ 

037 

2- 

a*f 

|.< 

\i 

19. 

7 

rr 

-7 

" 

6^a\je. 

D2.9 

£ 

1 

.  © 

2- 

p 

o 

7    £U  1  &. 

1     OX'X. 

6 

e> 

r 

/<? 

••9 

If 

8 

r 

* 

\ 

9 

. 

# 

I                             * 

1 

1            - 

i 

Species 

xi 

*2 

■  Ti 

I 

Intercep 

ts     (m) 

1 

.  h 

X2 

1                              J 

,4-7K      . 

0r:-": 

W" 

*\;iet 

^"? 

5X7 

s.io 

6>r7'7: 

£>..9o  ■ 

•<?^-   4<lQ 

cjstQ" 

fC.!! 

\Q,\X . 

/0."t9"-": 

fr.rf 

iVM 

MM 

I1.V-  . 

IS.*? 

/£'&£ 

- 

/>--  ' 

f(,,M 

//;.W 

77.  W 

n.iu 

iii£ 

/9>  ?* 

2  o .  o  t>\ 

6>*i 

O^lH 

?>rU 

3.^ 

*-/,•*/?■ 

474 

T.3L  ■ 

■^  *m  ■ 

y;.^r 

?,'lf* 

Zi/f 

7,sr 

I'M 

8.^ 

/.^/Ofr 

f*ftf3 

M,u: 

h[.  n 

ls,no 

mi* 

It,*? 

/l.7a 

, 

4,13 

rtn 

</S/   ' 

■S/Sr.' 

l.lo 

'  ?:i? 

?:?4- 

■Z37 

9sr- 

/C'/S 

fM6 

\o,%H 

fh.W 

)oAH-- 

\tM 

QW 

ft.7T> 

i3. it-  i 

'-{?',  O 6 

11,17 

ft.tfj 

M>Vl 

Ma* 

iS.ft- 

{£.&■ 

!(,.(,? 

rti<t* 

ff'&O 

Illy 

<V;J- 

Ml 

.Ml 

■J»0D 

i.to 

i.<?y 

3.Y> 

H>\ 

c/,2  S" 

*/?«/ 

S,b0 

«JtfO 

\<\.<A 

M*T 

Nftl 

j£lO, 

/*.-  i* 

/iT3l  ' 

'/?."?«» 

//  vy ' 

/"<u<i 

/^n 

' ' 

. 

■      1  •           II 

Dav,^ 

4.<tt 

5.  ^v 

a-qt 

3.C? 

3-  ■■•■ 

1 

in 

,. 

•       .1        - 

•             \\ 

• 

?fc  I.o 

3.11- 

;>#£ 

./a  .si 

■13.17 

■  . 

j 

-  ■*    * 
• 

■         II      1  ■ 

— — r- 

•  n 

." 

1     "'■    " 

•••  1 

... . 

"      II 

1 

RBOSP  PROGflSSS'  REPORT 


/^~^\ 


QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type  Sr,  <r,  o  V  ,  ^  cV\ 

T LS R       7<1UA    S  _33L.  1/4  1/4  Sgg-ia 


Transect  tf  S"4 

Quadrat  Size 


Project       R3 

Sheet J__  °f  _|_ 

Type    fi.^vw  _ 


Aspect    (degrees)     3^     _  Slope     (degres)     2,%  Elevation  (feet)      <&£>£? 

Held  Analyst(s)C    \\A.,\J       V   \W,P( 


Site  Description 


Date.9-Uo-^ 


QA  Check      -frOr^  /0// /^K 


■ 

Quadrat  Number 

_. ,   ,    _ 

J      . 

2         3 

*         5      __$_ 

__7          8 

Q 

10 

Species 

Code  if 

Phenology,/ 
Code^/Pr 

//   c   • 

t    C    It    C 

if     C    if  c     //  _c_ 

#  '  C  #  .  c 

7 

//     r 

n  I  r 

hAn^S 

isa. 

/ 

1  1 

1 

5 

-It V.     "       '     V_  _ 

if     ^ 

.-it- 

0\Ta^*lO^    Jx^Nnr." 

<ZS-2.7L 

' 

Vfc'    1- 

1     k    X 

1 

\V>\^SA M \  a  ^*V km\ 

fS\  i^sNnri^ 

Vi 

■  /■ 

V\I±L. 

Uj  pYNor'vViO-  -  >0- 

/\A^»^7 

£/kv 

Au 

• 

A^.CTO< 

•VAiKA/     6/20 

r~ 

/>:.' 

75 

'     '       -34t 

7i  v  5^jvJW\  nrui^ 

A 

2±c        '■•■ 

CDkj  a  ZLopz\ «,  Wf/w 

OAAOVa^^ 

1  / 

\ 

3 

_L 

1 

tfv                                                   \ 

P'.i.  teSL 

■YAo 

1  \ 

_L     ' 

2         1 

-z 

fa 

<vV-vsmO&7 

*/KV 

\ 

! 

"V 

i 

2 

- 

- 

- 

• 

. 

" 

\ 

■ 

■    ' 

. 

I 

• 

. 

1 

• 

1 

> 

! 

w 

- 

.•' 

• 

t 

• 

. 

i 

_ 

^     1  -•      • 

. 

■i 

^^>\ 


LINE  STRIP  DATA.  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Project       CT    y 


Vegetation  Type     £>(%  ^^L>Vu^r\ 


Non-Permanent 
Transect  I     ^  ~7  ( 


Sheet     2-    of  X_ 
_  Date_JH7l_2S 


Species 

*i 

V 

Jl 

,    V 

Intercepts    (m)- 

.  zl 

Z2 

*1                       *o 

1 

.  (     3«  i_/\>ft 

•=*.« 

<?.e>\ 

10.94    1   \\',O0 

?.2A 

z..z<? 

^19 

s.?o 

t  ■ 

■■-■— r— ■ 

■ 

■ 

. 

• 

• 

r*  V  v'vJ 

3.0$ 

3.19 

3.  XI 

3-9    ' 

K,?Z- 

*.*(,) 

(,&=> 

(  .1^ 

).Z4 

f.Z? 

b%\ 

1.1! 

2.3* 

z'sr 

£;4<  • 

u„z_ 

%.0\a 

Ib.tt 

1735 

fT.4? 

)%i* 

*l  <?,<?(, 

. 

TUr, 

1 2  7/ 

1^-14 

-*- 

•   1 

. 

'• 

■ 

-- 

-- 

1 

AA^ 

*4-S 

°)>2A 

\\At 

M.-74 

b;oa 

1Ztf7 

MZ-M 

i^-?S 

I'r^ft' 

17-v^ 

- 

\ 

. 

■  *  1 

■ 

• 

1            -II 

1 

W 

! 

■     !•        II          !          1 

r~      1 

1 

' 

II              1 

I 

. 

• 
1                                            > 

11 

* 

|j          -    |             || 

.  1- ■•■      l!  ■    _J 

!1 

-  •• 

' 

*_ 

. 

if 

i              ' 
"  1 

-■'••          ' 

- 

■ 

- 

. 

_[ 

.1 

• 

1 

■ 

1 

*  j 

• 

I                                                   1    • 
1 

. 

1                    II                      1 

- 

.. 

•• 

• 

1       II        1 

•i 

1               1 i                                ■'                 h 

11                   1 

• 

i        11 

■ 

— --  j. 

. 

I 

•  j    .  1  . 

-    - 

I 

! 
1             ■■              I 

j  RBOSP  pRr 

^RF.q.q 

QcpodtI 

.     -      ' 

•-.-# 

§r  • 

QUADRAT  DATA  SHEET 
HERBACEOUS  STRATUM 


Project  0  3 


Sheet l__  of  __ 


Transect  ff  S-//  Type  Pe.r  y^ 


Vegetation  Type      Q^q^  W^Vi 

T— ~-£ R       ?9Uf    ,  S_______  l/A   i/A  S___V^__  Quadrat  Size 

Aspect    (degrees) /__ slope     (degree^        X|f  Elevation   (feet)     6<?QQ 

Field  Analyst(s) Kn\^   O^vM^S  ^  <S    1<L^V..  1/      •  Date  .     9,jg.7y 


«.S^ 


V 


Site  Description 


i<_A 


1 


QA  Check   ^"»i  /e/i/'K. 


Quadrat  Number 

_    . 

2          3 

*  ■       5         6 

7 

« 

Q 

10 

Phenology^. 
Species                          1    Code  #     j        Code/Wr- 

#    C    • 

#    C    '#    C 

'#     C    #  C     # 

C    #     C 

1t      C 

#     r 

il      C 

IpOA/Y\np^i«\  OS 

:*»Praata     £/4r     i 

»  I 

IT    f     \s 

It     '   L. 

C>-i»T^hA\r)Y\     Vo 

Ac(/f»\ 

■ft 

/Aoss 

/S3L 

tv- 

4     k_ 

1 

4 

CWv\rt|^\vUiA 

I  a  £.6 

'^H^ 

•-' 

3  Tv2-Vr .  . 

?  -tv.  1  +r.  ?  : 

L 

\     \ 

< 

=5-4* 

^7* 

tp  /-2jO 

3  \"$  !*&>  L 

/&___" 

_!.  2  +r. 

aes 

trf  17. 

■  -■ 

1     ! 

c 

^  i    i 

i 

\ 

.' 

■  •' 

3- 

«                                         ,_        

i 

•■ ; 

- 

■'_..- 

.-  - 

v 

* 

;  ■ 

i 

- 

• 

r' 

•       •  •'        •:       ■ 

\ 

. '-  . 

' 

- 

. 

. 

■ 

■ 

• 

• 

. 

- 

••' 

-  • 

1 

- 

-  .  _• 



- 

-- 

1 

RBOSP  PROGRF.SSl  REPORT  I  "1 


/£rh 


LINE  STRIP  DATA.  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Vegetation  Typ 


ejSo^g  lorush 


Non-Permanent 
Transect  # $  ^T-l 


Pr  oj  ect_H_3__- 
Sheet    ^L     of  «^. 


u 


Date 


IJI^L 


Species 

|*» 

V 

h 

h  - 

Intercepts    (m)- 

ij    .    i2 

h 

H 

;  h 

h 

Gfci//' 

00' 

o,0o 

■o^i 

o^H 

£,0_^ 

ojo  ' 

\,yc 

h&ST-    • 

3s-o 

3.SJ 

. 

#J 

1-11 

S.iC 

<,M 

W 

ur 

'   9,S€ 

q,(,y 

q,xr 

1.9 J 

/Mo 

\0.f\. 

//••  ro 

li^ 

////  7 

//>4f 

)2.f  2 

.  /P^3- 

13.  2£> 

/3.2°i 

/3-9LX 

11.13 

\S.H3 

ifT,tq 

/*',** 

:n-*' 

HZ 

,lf\ 

3:^0 

1,«6~ 

4'?' 

</.3k3 

51<r  ■ 

r,37" 

■r,//' 

sff/ 

£,CL  • 

L>.e*T 

//,*? 

T/.Y3 

/3<07 

/3./V 

93,  Si 

ft,  ft 

1   /3  40     " 

M.03 

fU.ZS' 

IL& 

Il'3-r 

/?.</) 

'9-7f  " 

/9,fJ 

l°),M 

d-0  -CD 

'<*  £</ 

H-tA 

L.ll 

lets 

t.TT 

%9? 

/0,7f- 

lO'PlZ- 

fe.tt 

i2,s-y 

^r* 

nntr 

ic,q< 

l7>OC 

I,«<1 

A7Z- 

^7 

i[,$r 

?'ST 

u* 

?,75~ 

1>?/ 

fcsil 

/0,T<* 

t3.it 

)3,<ST 

■fno' 

hlS 

%os 

3,17 

'3,3V 

'iro 

SAT- 

COl 

•MO- 

L.2S 

{«13 

'  .6.-7  7 

bio 

(,'13 

£,S7 

CM 

l.lt 

1A  2  . 

*.93L 

<)>0J 

Q.ll 

M* 

- 

• 

--  ' 

- 

-- 

.- 

_ 

■  ■    -.- 

9 

■ 

Tr-fr 

1240 

fW7 

Ipy 

/f7£Y</ 

/£,07 

U.H2> 

jLrSS' 

17,00 

/?.  17 

ir.T) 

/.<j* 

(.67 

l$H 

Xl/ 

/P'.P3 

^>HH 

Z>tb 

•  ?>tl 

4,  2-f 

1#L 

5701" 

s-.vf 

o  .  0>  ^ 

S"7  7 

6"^0  * 

\,o* 

&J0 

i,zt 

6  -01 

L.io 

-  * 

7-Y^ 

7.H 

7./AL- 

9.9  0 

Q.  >o  ' 

<?,t>f. 

f.m 

IdiO^ 

10.  !°l 

Id ,  3-H 

/'f/W- 

ft7* 

#U7 

11. OH 

ISM 

thio 

■ 

■ 

— > 

l,*f  ■ 

*.  /  3 

;Ut- 

D.ZS7 

7  yo 

->S4b 

y.?o 

*/.2l 

y.^xz. 

^iV 

67^ 

7-1?  V 

IM 

?.*( 

t>  11 

$.f>0      U.?7     . 

fi   *~K~   ' 

^-ric-t'f 

i/.b* 

1  'L*     r 

- 

^        - 

/>^  / 

\  »■  j*       n — ; — —t 

J/.S~o 

r/,*-f 

'^•33 

f/,fS 

V/W 

—!»(?     »■/'  (J? 

scs'  j  y 

"'     ^  c> 

ss.   c_     «-      . 

1    ?.6    "2- 

. 

13  no 

/J.  frr 

l^,oo 

/y.a? 

!7.f/r         /7'S-^ 

ll.il 

)!•  n 

fi.n 

/4/5V 

. 

*">3 

3r?k 

*/-T>- 

*/.oo 

H.(,Q 

f»7r 

w 

y.?>- 

iJji  ■■■•"■ 

5T^  '?- 

tr,a» 

^rW 

5, 0 

T,VT 

%,vo  ■■   ■ 

%***- 

I0.fr 

10.3* 

//-57 

//.^s" 

^f7 

li.qS 

/<M3 

/7'3^ 

tf.&- 

1^.^ 

n,^ 

fVS-L 

;  ?>  s"" 

/  F.  3  / 

v^.yo 

Itfa' 

W//J 

/*.39 

a.s-H 

Q*IA 

2.$?- 

3.3? 

3-^t) 

3.£s~ 

•tvw 

S,  ^P 

67^ 

^s.ci 

(,.99- 

U  2S 

n.  tu- 

7,6s- 

4;3^-' 

9,3f 

9,70    • 

<\M 

/^/S" 

leu 

10  AS 

!t.3f 

ff  of 

/2,Jt> 

/;,37' 

/a.  .c  0 

A 

^  p\  3 

fH.V* 

M.fi'T 

t 
if.ai 

IL.ifS 

/IM 

/-?./</  i 

fl,J~f 

/^9/    ' 

^0.s-D 

W 

b,^' 

o.sf 

?n<r 

1.13 

S.(?l> 

*6"  *c> 

S'  3  </ 

,^.A^        j   <J--2^ 

7,77- 

1,76 

l,fH 

7,4/ 

?.S0 

?S£ 

t.ol 

tM   ■ 

f,^2_       \^.04T 

?,/> 

0l,H0 

ro.Mc 

/0/7*- 

10,13 

It,  01 

in*- 

IM* 

Ihif   \P->i 

RBOSP  pprio->- 


QC    n 


rb/^n>-t- 


eci 


*tf 


•■* 


-  -«**»*«*« 


LINE-STRIP  DATA   SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 


\ 


Vegetation"  Type 

T    1  S         R      °!")W) 


C>cvqf  \^<vycy\ 


Project     %\. 
Sheet 


Non-Permanent  Transect  9   *3  —  ?  1      — 


Aspect   (degrees)         /£> 


'Q^f  aMvXS?^ Non-Permanent  Transect  t   ^>- 

-  S_JZ2> 1/4   1/4  S    rJljjJ  CvQ      Transect  Length     |  f>Cs  CQ 


Field  Analyst  (s) -J V^NU   ^n.y\^ 
Site  Description       (^w      "' <F&*/     ' 


Slope     (degrees) (J 


Elevation    (feet)  7  2.O0 

Date    ^-H-75 

QA  Check    ^^^  <«/?lrf 


Species 


Code  # 


Phenology  Code 


2  AwwV 


:e^ 


*£ 


^s-?Ui50L 


£l/V 


jQ3X 


[QD2— 


J^ 


2^ 


Q/3-- 


5^ 


#   in  each   6  x  20  m  quadrat 


&3   l5ff 


12 


! 


7 


JX 


o 


£ 


ii 


J£ 


o 


Z7 


#- 


Z& 


XI 


M 


•221 


O 


Condition 


JUXjyy^_ 


JM: 


5LCXL 


£32 


^ 


6 


O 


O 


»Qa\  v 


o^o 


£^2. 


X 


(oO 


Ik 


n 


52 


m- 


D23. 


7 


o,  £ 


10 


£ 


tz= 


8 


\^\Vt. 


£24. 


7 


O 


\ 


o 


J 


o 


9CY 


li£L 


£2^ 


-£i 


o 


n. 


n 


z. 


10 


Species 


Intercepts  (m) 


£*k 


V=- 


5JJ- 


G.\0 


2JK. 


sm. 


13 13 


&ZH 


sm. 


ZLZSL 


i 


17.Q0 


Jl, 


f,50. . 


Z.oAc 


3-ZS' 


3^ 


7.52 


■W 


9,  ft? 


0.-F3. 


JS 


321 


^2i> 


2^1 


Z3i 


&\oo 


^34 


£-79 


7,3? 


j*za 


EizZ 


^Z£ 


2i24l 


lov/z. 


JjL£L 


1L21 


&££ 


J^2t 


fr.5? 


n-oo 


o.o  \ 


O.Z7 


L2i 


'*M 


433 


^ofe 


££2 


_k£| 


2^ 


i<^z 


2- OS 


2Zt 


14-S3 


H-kf 


lg-34 


Cfcr 


4isi 


£.4? 


7*°H 


/VyY-aU 


iJaO 


JOO 


v?4 


^0i 


4". 


dj. 


7,  y? 


7s50 


51£7 


£J§± 


S", 


l)-3«5 


IzUll 


u.-iy 


ir,^<3 


1L&|_ 


i.oe 


M, 


L12L, 


IM  ..  ?.?/ 


/QM5 


10,43 


.1074 


11,15 


S 


WA 


:^2^ 


4-.  („4 


zir^ 


15)  o 


£.20. 


£60 


i,£b 


:£U 


5  04 


2JX 


±JA 


4^2. 


5"-OT 


*M 


■6.)Z.- 


fo^d 


14: 23 


w.zs> 


T^Oy 


10.41    10- 5^) 


" 


u- 


CXv'O 


Ml 


/340 


1£QQ 


J2.Q0 


&rf 


UJfa 


14-44 


■)£# 


•r£i-9_H*-3n 


ift*f--  h^^7 


I5.5?f- 


a^i 


iU-0  ( 


o.fcS" 


J/.2Z 


^•4^ 


z7J 


--q.q   ^.-^ort"! 


Z^3 


LINE-STRIP  DATA  SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 


Project  5^3 
Sheet    2-     of   2- 


Non-Perraanent  Transect  0     o  ^2^2> 


A>getati'on'  Type     ^Q~4&/<?ft*4  K 
T_213_  R   ?f /J         S      3^-/  1/4  1/4  s'tf*J/StJ  Transect  Length       k*3    /»^, 

Aspect   (degrees)        3  ^«T~  Slope     (degrees)       fc ■_  Elevation   (feet)   7/^~Q 

Field  Analyst (s)      J#  ^         2)/^ _  Date    Q/tf  fc 


Site 


Description  ^frif^Jj-/     j~**> r ,  c/^,      S^if  QA  Check  M^  'f^J^*' 


Code  # 

Phenology  Code 

1  in 

each 

6  x  -20  m  quadrat 

Species 

—a : : 

1         2          3         4         5 

• 

Condition 

1    /tj/Httf' 

£>3^ 

7 

o 

P 

*2~ 

£> 

0 

/ew>*-*v^ 

2     PfKM 

oost 

* 

0 

r>. 

"2^ 

/ 

•  0 

f t    *  tvt —       ■   -  - 

3 

/ 

<■ 

4 

• 

5 

| 

" 

6 

. 

7 

8 

- 

" 

9 

.  .'..   , 

• 

' 

1       1 

--• 

Intercepts  (m) 


Species 

xi 

X2 

h 

■  h 

h 

1 

•       V 

h 

.    _*2 

h 

h 

i 

l    •   . 

.  --'   • 

.  •  • 

. 

• 

- 

r 

•    ■ 

> 

• . 

•■ 

.  - 

. 

• 

~ 

■  ■ 

■ 

"* 

■ 

■■  ■■■] 

i 
1  ■. 

-•:.., 

■ 

. 

■ 

• .' 

• 

. 

V 

■ 

. 

■ 

.   . 

■ 

/ 

• 

- 

* 

- 

.       1 

' 

# 

\ 

i 
{ 

I 

■ 

.-'' 

I 

- 

*■     ■ 

•   •   1 

• 

• 

• 

• 

- 

— . — ___— 

1 

■  ■ 

« 

1 

«*'* 


LINE-STRIP  DATA  SHEET 
SHRUB,    TREE  SEEDLING  STRATUM 


Project    73 


Sheet 


/ 


of 


Vegetation  Type      Sa^lo^sL _  Non-Perraanent  Transect  fl       <,-?.*■ 

T      ^S R Q4UJ      S    '   H  1/4   1/4  S    SU)S£  Transect  Length      /OQ  «* 

Aspect   (degrees) °j0  Slope     (degrees)       ^T3>S'  Elevation   (feet)    7 *-/ O  Q 

Field  Analyst(s)       CT (3  >-     PP^ /___ Date  9//CJ.7<T 


Site  Description 


% 


A&*w  A+i¥ , 


rjTatst 


i? 


<•     4^/fA 


-*»-_>        Cy.+C+S 


QA  Check  ^n    *>/?/?< 


Species 


Code  fl 


Phenology  Code 


<s\j£rbr_ 


2  jRx-g.^  /I  ft. 


0/7 


^sfikv/; 


£__£ 


lCT2d_L 


-Xi 


_£_*-_ 


X>_ 


ff  in  each   6  x  20  m  quadrat 


y^i2_S 


27 


Ml 


^7 


_C_ 


X4_.ZZ 


__£ 


A?  5 


v5T£ 


-2i 


£> 


,42 


Condition 


tbSlt*^ 


y  aG 


u  s^ 


Qj  SL 


Xt 


i__ 


"7 


^ 


S" 


-_#!_-. 


037 


*_> 


£> 


o 


1^6,5 


-£_H 


0^3 


■2- 


_22_ 


_r_2 


7 


^  7  /-  W\ 


vCt- 


Q3-ZL 


b 


•3 


f 


M 


iA 


■3 


Pitdj 


OO'X- 


Qj£_ 


I 


_2__ 


O 


-CL 


10 


Intercepts  (m) 


Species 

/ 

■ 

X2 

h 

| 

h 

it 

• 

xl 

- 

j     • 

.  h 

If 

T2 

T/r  /*^&^*- 

J      7    7 

I     ">   -> 

'           1  •     • 

•  '•••• 

•     ' 

1 

it/             " 

t<  0-~h — -. 

*-, —  --;"*-" 

! 

' 

1      v 

-     •  .11 

- 

■ 

'      .  ! 

■ 

:  1!         ■ 

"*■                < 

;. 

. 

■ 

■ 

• 

• 

I 

, 

-. 

■ 

■ 

i 

'           -J      •        " 

V 

-• 

• 

■ 

■ 

. 

- 

. 

!  ■  ■       '.■•  ■ 

, 

I 

J     • 

: 

- 

P\  ark 

l5,\z 

ItJtT 



. 

' 

• 

- 

.Pii^d- 

\i$6- 

1,1  b- 

"t 

,         ■      .      1       _ 

_.  II  ... 

'SCSP  PRonp« 


'OQ   l-.--r--.__. 


/^Vs 


QUADRAT  DATA  SHEET 
^'X£>>R/<flVjS£      NE-WlU  HERBACEOUS   STRATUM 

"L,  Vegetation  Type     ga)J, Transect  P      (LI 


Project       £?"   5 


Sheet        ^     of /_ 

Date  l2/-/*-^ 

AV/n     7/91/ ?S 


Quadrat  Number 


1 

2         3 

I         A 

5         6 

7          8 

9 

10 

' 

# 

,  c 

.# 

c  # 

C    # 

C 

# 

c  # 

1 

C    #    C    # 

c  #  c 

* 

c 

•     Species 

1    Phenology/' 
Code  0              Codex^y/r 

7.    H^"P*^y*S    &* 

Jm5     /5% 

Z  -  4 

7 

L, 

IS 

5  M 

4  3 

<f 

/ 

t  tid^-5  £ 

3 

U. 

iA/o>t    Ifboti^ 

xoy 

4    -    ^ 

10 

5 

1 

a 

2 

2 

(  1/c.HttU  e*C"U>»l 

u    ?$* 

a.-  a. 

:. 

-t 

<) 

1  3 

in 

1 

a. 

liciLl 

* 

1 

(ttTrXS^LC    ^«u)\a 

3/1      i   --4 

11 

X 

H 

*7 

7 

at  2* 

5L 

■i 

/MiAcaIuS  iniT^W" 

^  a<?3L 

*  -  2. 

f 

1 

5 

X  5 

a 

X 

JL   _ 

11 

2 

X 

1/                               J 

/ss 

a.-.  4- 

a 

1 

1 

3 

1 

1 

ti 

*  ii. 

1         31$-.  8.4. 

V 

5 

/flfl     • 

A-5 

<b 

2 

1 

z 

1    . 

1  1  • 

1 

1 

tpkolar+/W  JW>Trt< 

ni 

ST-   9 

P. 

■a 

_ 

-A                1 

„*N  OSH 

x  -n 

/I 

1 

2 

1-    ' 

ill  2 

.      3 

3 

fM^Arik.  V  W'iKk 

Lb,  J  75 

,1  -A 

i 

-t 

1 

i 

1 

li 

'  Z^A*>  Cfe<hr)y3     VlfCPA 

£6.^ 

0L-S| 

1 

1 

*H 

- 

• 

2.fr5 

2-  i 

il 

-u 

-t 

1H 

. 

It 

/I 

t 

:-.<     /03 

X.-   4 

.     I 

1 

1 

14 

• 

3   1 

5 

? 

r~V •'< c^Orttxm    inrvWspJ 

»J«xoo»   /  7r<- 

//>  -19! 

■■% 

1 

li 

<  5  * 

>              !. 

-^c&n*xr'\-r>c£  'sAiro' 

^-RB,  o/a. 

*f  -..?/.  ■ 

:■•  ) 

1 

1 

1 

1  3 : 

i-       4l2 

. 

^j^W*  br  A  Cfcto  V<? 

»     /'«/' 

2.-4/: 

j 

1 

±  _ 

I 

•f/eA  ^  a/vu  «^C»ff  ale 

/7Y 

*-3 

• 

1 

a 

: 

.  >ym\=N<«i  Ur4dlarta 

a  80 

*.-)£    ■ 

- 

S 

:     * 

^/jtWHc!  Sericr^ 

IHH 

3.-SL' 

•  1 
[ 

lit 

J_£*y^c=>  ryn<:    &<*aSeo, 

^Xii 

a  -1 

■     I 

1 

2.-L 

7.1  H 

2  -  ta  ' 

■I 

i 

' 

XI 

— '          4 

i 

r 

.    1 

! 

i 

. 

1 

1    i 

' 

I 

1 

- 

1 

i 

I 

1 

r 

• 

: 

t  . 
1 

i 

. 

■ 

In 

1 

i    1 

I         1 

!         1      .■ 

I 

i 

1    l 

.x  - 



PP.no    r-*r\^.-.-^^   „ ,„_^ 


QUADRAT  DATA   SHEET  f.4.£.  9 

HERBACEOUS   STRATUM  Project       ? ^ 

CT*(         \        '       C\  '  Sheet_JL_  of  __ 

Vegetation  Type       ^\Aafr)    SLcj^Ls _  Transect  J£SH  Type  fe/r  >*v 

T 1£ R    79^       ,  S      ?#  1/4   1/4  S  Sg/Vfc/^        Quadrat  Size  '    .,Cv^  C 

Aspect   (degrees)       /7^° Slope     (degrees)     j^ Elevation  (feet)  %6/0 


Field  Analyst(s)      VCwiVUvV^     ^  O,  A  VrA    J  J-  Date  ?  -  U  --7C 

Site  Description /V  fr  "      N  ^  QA  Check        foft*  "//  /7T 


Quadrat  Number 

1 ___ , , ; 

£    . 

2 

3          A 

5           6 

__7 

« 

0 

10 

Species 

Phenology  /.- 
Code  if     |        Code       //t 

//   c   • 

#     C    '# 

C    #'     C 

:  #  c    9 

C_  JL  "c 

ti    r 

n 

r 

#     r 

-io-r\y«\rv>MKih  .u\ 

'  xMcuCCu 

2./1?, 

1  a: 

2-    I 

2  3 

U—  '. — ii. 

JL. 

Z. 

V 

ff             Li 

ijpvAcVfo^ 

nfluAM    ^'/  \Z 

2.J_2 

£j5  7 

3  z 

z.  z 

4 

z 

2   I 

C\.y\nTWt>Y<ri     &£\0< 

;  pxos(^ 

2-M' 

1    J__ 

.til  &'•'•_ 

1  1 

IBpWtfllr.eA    Coc 

nWifcS 

yJL  • 

A3 

l-Vr 

I  \ 

C  'Vm  "Tresis    Vmj/v 

/09      K 

-^-1  \x 

_£'  - 

1           • 

■ 

tv.  A-oljvs  v , (Orf^    \K 

ysqrVrt  Vuj 

AA              7/7.4 

■   -■ 

'    -     . 

7_ 

^ 

\ 

' 

"     -' 

r: 

• 

, 

1 

• 

• 

■- 

*    - 

- 

- 

. 

, 

\ 

■ 

j 

■ 

. 

■ 

. 

p 

' 

- 

v- 

" 

.•' 

• 

- 

• 

• 

. 

•  -■ 

. 

-- 

■ 

• 

. 

• 

/£F^ 


**v 


«.!«.«»«/ .,  •_    .. 


^ 


etati'on'  Type 


/5W 


/*#> 


/4 


3F/3  5         R   /OOU 

Aspect   (degrees) 

Field  Analyst(s)         Q~  /3    ^"     fe^ '/<" 


Project  /~3 , 
Sheet      /       of    ^ 

Non-Permanent  Transect  ff  /V>  ~    i 

1/4  1/4  S    //£  ^  g  Transect  Length        /OOu\ 


LINE-STRIP  DATA  SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 
\ 


Slope     (degrees)       ^"T 


Site  Description  /c^y^  CAw 


Species 


A-f 


r 


2: 


s=S 


y^-Z-^l 


Elevation   (feet)    $C?7D 

Date       91/^h^ 

QA  Check   -7^?^    V??/-^ 


,       Code  # 

Phenology  Code 

#   in  each   6   x  20  m  quadrat 

Species 

j      1         Z         3         4         5 

Condition 

1  Ar/r 

0/3 

5";    b    .           ' 

/<?  ^  U^X- 

33^ 

5"37 

%7 

}U>t  t~*>/] 

oia. 

<r,b- 

,?0£  Uss" 

<27? 

w 

•/43 

i 

3*W 

'tf/4 

3 

H 

■a 

rx 

-ex 

1 

4T£Y£ 

03/ 

'.-3-' 

1 

A 

O 

i 

r? 

J 

5^LA-^ 

oao 

23^1 

O 

<£> 

O 

£>' 

:z- 

( 

6 

. 

7 

.1 

• 

• 

8 

1 

■ 

• 

9 

.. 

UA 

. 

Intercepts  (m) 


fe 


*.^- 


— — i — - 


/3,^~ 


r?,£f 


?r:> 


2>2£ 


r£/5£ 


77^ 


^Mi 


fl,S-(/ 


6. c,o 


4,07) 


i\Jl 


'%*$       W<f 


/?.H    J>rll 


)SW$ 


)S£^- 


IW 


\*h- 


ft>7> 


'itei 


■y%_ 


3  MS 


mc 


j.sj 


i?.i* 


D>U 


isr.tf 


tsM 


h'?o 


/  >3 


tifff 


IhM 


M>B 


18,21 


imc 


)2Js- 


R'O'T 


/<?./* 


R'(,o 


l°i>rf 


£  -of. 


o,o*Z 


21. 


JUL 


16? 


I* 


C-?(kSQ 


2-1% 


7M 


Vo 


3,r% 


3  Si, 


'3.5:9 


in. 


"?'U- 


1-0  V 


g^L. 


D  >4 


<j,$7 


%^ 


%Vk 


Ifjy- 


Mil 


MM 


fCti- 


n'si 


/?-  fo 


HlK 


1101 


\i*}* 


rf'UO 


4">  so. 


m 


o 


est, 


O'ifu 


D.7  *> 


0>zt 


fro 


Lit 


3.rf 


3,6<> 


tor 


1 


<?-*- 


t.sil 


?,w. 


//,?^ 


f/.3t 


I? 'if 


(Z.I 


\ 


tf  •  <o 


if.oi' 


i3>il 


!1.?3 


ff/?& 


ft/ ,03 


ll-o* 


fti  2 


n-K 


Dill 


AH 


J*»3'4 


/^^ 


/My 


7.ru 


V,<  5 


■3^^" 


^i"7 


7'W 


•7^7 


'fts?- 


yot? 


f.^n 


ssi> 


h-5> 


t'S-f 


)?.ro 


iv-si 


Itfh 


ILso 


HSH 


n>'Li 


JAdllL 


iM. 


^,«1 


- — 


*=*?T 


l^± 


lr*r2 


~< 


-sJ 


OD/^a. 


f^^\ 


74 


~~  Project  ^3   . 

Sheet     (        of ] 

Non-Permanent  Transect  #_S2"S__1 
R__2^0__  S_l£ 1/4   1/4  S    ftterXflrO         Transect  Length    \QQ.  rmgrVp^ 


LINE-STRIP  DATA  SHEET 
*   SHRUB,   TREE  SEEDLING  STRATUM 

(,'  ■  \ 

Vegetation-  Type     Z>V»^3   Sc^JJl 

T       1   S 


Aspect   (degrees)      f  (nC)  ° 


Slope     (degrees)      7?  £, 


Elevation   (feet)    fa'fc^O 
Date   9  '{1~15 


Field  Analyst(s)  C7>  A  ^  Ar^-J?  >   ^  .  P,Ad\  •"  

Site  Description^^-  4W^    cX/f     f     h^/h^u^>    /{**&  i/f**jjL  .__  QA  Check    y&^fr    ><?/-7y-/r 


Species 


Code  # 


Phenology  Code 


C\yvi 


a 


0/9 


<£-£ 


ff   in  each  6  x  20  m  quadrat- 


T\ 


3_ 


% 


3 


7 


Condition 


£niA 


JL 


Jhi 


^ 


Zip  3^ 


m- 


'LOTL 


jSL 


o 


o 


7>- 


2. 


an 


S' 


2. 


u 


-2- 


^7 


Oil 


Z-,3 


J&. 


JL 


0 


z> 


n-xn 


UZ- 


o 


D. 


0 


V 


7  Sc  ysc 


D-2JL 


A^ 


O 


o 


o 


o 


s 


10 


f 


Species 


Intercepts  (m) 


A4 


C^C. 


UL 


3  IA 


Z2A 


3Mo. 


IqM. 


■\o,% 


13  JO  J    \3W- 


\'\f&* 


lU/fe 


£L2L. 


I  3  77. 


\3%<'* 


f5Vo7 


\LMl 


Vo-ZlX      '\(o(nj. 


(7-70. 


23Z 


tiLUt 


tt-1,3 


fi-zz. 


K.9g 


IS  OS 


^-?o 


fa -97 


17,94- 


lSM. 


'?-7,? 


19-1 2>' 


JSiS. 


OV7 


OLJL 


\3.Z5 


\3.93 


.14(7 ! 


14, 


J3-5Z 


MOi 


6,fi3- 


7J^ 


?Z.%Q 


)Z<& 


nu 


&Z£ 


15J3- 


17. 4f 


7  7f 


IZ&L 


ie.  ^ 


^fO"   M9,££ 


An( 


£1 


tfc.yn 


it_21 


LULLS. 


)k^ 


£-.c^ 


»!? 


I?  M 


JSiL 


JL2Z. 


17  •<?£ 


Z.!7 


2.3?- 


'■5~i?7 


RBOPP  panr- 


ro<-^ ->.^_ 


--) 


'*■, 


.t\*.-^tr.~  <•  M 


LINE-STRIP  DATA  SHEET 
SHRUB ,   TREE  SEEDLING  STRATUM 
\ 


Project  y  J 
Sheet      /       of      / 


V^etatibn-  Type    /Jstf  /d?( 


&>  5      R    /OO.CO     s 2. 


.    Aspect   (degrees)    <^  7^" 


Non-Permanent  Transect  $(/J9~~  * '  ^ 

_  1/4  1/4  S  /^    ><<r  Transect  Length  /&  &  *^ 

Slope     (degrees)        /^S" 


Field  Analyst(s)       /9#C^  9^  ,77? 


Site  Description^^^-^,'  ^^r  #^  ;       ^>v^^_ 


Elevation   (feet)     &S&& 
Date        9//&/71T 
QA  Check    flflfr    Villl^ 


"■ 

,        Code  # 

Phenology  Code 

#  in  each   6  x  20  m  quadrat-  '           ',/, 

Species 

1         2          3         4         5 

Condition 

*  i    /?r# 

oil 

1      r,b\     ■ 

1% 

y^s 

3cV 

i36?fr 

*-">^J[ 

2     77  Ca 

Oil 

t.z^. 

i 

0 

V 

3 

•6 

I 

3 

i                   . 

/ 

I 

4 

I 

5 

1 1 

— 

6 

. 

7 

' 

■ 

8 

" 

9 

~id» 

1 

1                   I 

-' 

Intercepts  (m) 


Species 

*1 

V 

Tl 

•■■  V 

^ 

•       h  " 

■ 

.    _X2 

J 

h 

■   A  "fr 

!»)(/' 

\.7o': 

H,%  ■ 

<w: 

n-n-  h;n- 

■j&tf-A  ?*#?  ■ 

/5T// 

,  /iSV 

) 

^•&  o 

fc-,93 

103  '. 

/6.^r  ■ 

11,13     I  /?.-irf  ■" 

i<?i 

T>»  . 

A£<? 

A  .7^ 

L- 

6~,5>f 

5V5t 

,<"  U 

"siqf 

sM 

l&j 

7,11 

l;</o  :.■ 

/7,/* 

)-),LO 

l; 

• 

n.-if 

/?.  1* 

6.1-1 

o:fr 

O.Z.H  ■ 

■j.-*7 

f."1 

JW'2"  . 

?<§r 

%?-> 

L' 

«?.fl!T 

°l,lf 

l£',W 

iSi% 

U.31.- 

YtJV 

l%?^ 

/.?/■>? 

1-7,  */'o 

/!,(/</ 

" 

/7<0$ 

.  /?■?? 

■lids' 

Mb 

tt/tf 

'/f;*°- 

'/£*' 

/fcs/ 

/£,&r 

/f.70 

" 

/M 

fl.otf 

2  MO 

?.<(?  -• 

■i\i$o 

3,~>f 

§,o-l 

p,>^ 

J2,V    1 

' 

tf.of 

Uo$ 

/  <\51 

/#7*. 

n.-f'y 

mi- 

■ 

' 

* 

■ 

j 

V 

t\ 

"■ 

.....       _*. .  --— 

. 

■  ■ ' 

i  ■- 

- 
I 

i 

\r 

* 

. 

.   '     i 

1 

' 

, 

!  '           I 

.  j 

. 

i                    * 

-*        1                           \ 

- 

I 

!      I 

• 

1    w 

. 

.  i     ii 

■ 

• 

•  -  ■  -         •■•» 

- 

1 

■ 

■  * 

-  -~~  ~' —  * 

■ 

i 

-P^  f.jOO^S  1   N"S  &                         .      QUADRAT  DATA  SHEET  ^^h^T    O.J-  X /0 
Asa?.  3/^°j   C/^€  /3^>        £/ei/.     ^£3tf      HERBACEOUS  STRATUM  Project O  > 

_  Transect  fl  U,  3  ' 


Vegetation  Type  |\^4  IfW,^ 


Sheet   /  of /_ 

Date  H  -1X-7S 


•7^**  ?/7  7  /  ->/" 


Quadrat 

Number 

• 

i 

2 

3 

A 

5 

6 

7 

#    C 

8 

9 

10 

#|e 

#|  C 

#    C 

#  J  C 

# 

C 

0   C 

#1  C 

0 

C 

I 

c 

Species 

Code  # 

Phenologv/ 
Code/^T/f 

1  |T(fmK;  fl  Vn  >^l>A? 

o/3 

to  ~-\i 

3 

a 

* 

a 

z> 

a 

2,  ^*- 

X 

3 

4 

^ 

/tfS> 

X    -  * 

/* 

2 

3 

v> 

5 

f 

!i 

1 

(a 

^ 

//5 

' 

/ 

-  ftC**fyrK.{^>J~n&Xif\i% 

nv.  osy 

1    -17 

6 

f 

* 

i 

6 

1 

IC 

h 

X 

j^r?fav<T>*    O^W 

=cu^     lOZ 

a    -  £ 

6 

3 

« 

t  i 

ox 

5 

2. 

2 

1  &  &  15  £  ^  ^ 

7 

3 

^ 

2 

m-)opxcC>Ai  \>im 

II  iL    /5S 

"*.  -&. 

2 

1 

i 

■k 

1 

1 

1 

l^llt 

• 

5 

^ 

a 

1 

/iu^au 

a  -^ 

8 

i 

£ 

Z  i 

u 

L 

X 

7. 

3J 

Ll 

(o    X 

H 

1 

*      /S-3 

^-Ul 

3 

1 

3  1  / 

cS 

G 

A 

11 

13. 

16" 

1 

)0 

*f 

/  r  1  1 1 

,i     P-£S 

*L-  2. 

1 

t 

1 

t, 

it 

1  z 

11 

1 

t 

C        •            1 

rui/U»y\    /  I  & 

.   2.-  4 

-r 

I'-k 

SL 

J. 

3H 

t3 

7 

1 

^ 

/\i(4rrte<iA  c  'tfpr.ttticn 

|us   ^57 

^  —  a5 

3 

v- 

c 

5  »»  : 

L  * 

• 

f 

/-Intihr)  JW*>r<  |i 

/*o 

7  —  4o 

4 

1 

i 

£Z$J5=>WGQsi<>  ^aa.tP. 

*^  9.73 

2-2- 

1 

a  ; 

as 

5.  1 

1 

1          * 

Si  /o; 

ft  .--.S 

a 

a 

i 

'  ^Tt'ioc^o^  .f^vW-lvv^ 

^7Y 

<3  -./r.  - 

. 

i 

A 

■- 

.. 

rWie:  0/3.. 

.. 

2 

■  U 

.1 

I 

I 

1 

.      .. 

■ 

• 

* 

. 

• 

1 

! 

t 

[ 

i 
■ 

. 

I 

i 

t 

1 

• 

i 

t 

i 

! 

1 

•    — - 

_^ 

t 

' 

■ 

1 

I 

\ 

i 

1 

I 

i 

. 

- 

- 

- 

! 

... 

■   _._ 

1 

7 

. 

i 

i 

I 

: 

1 

i 

V^  C'"^L 


}LCi/ 


ri%? 


LNE  STRIP  DATA  SHEET 
IRUB,  TREE  SEEDLING  STRATUM 


Vegetation  Type  -^^ 


Qt 


Species 


# 


■e,Lf(j 


S.A- 


Non-Permanent 
Transect  P 


Project_ 
Sheet 


13. 


Q-of 


.^r^V  Date    J/I7/7S 


fr+^ht+nLpZZy.  frfc.    fo&shry       /07-7-/-9*' 


Intercepts  (m) 


.9, 


? 


Q  V 


£JL 


^.63 


A?S 


P.£0 


7,0% 


3J* 


/.n 


7.01 


u± 


1.91 


Ar1r 


1. 70 


L33L 


Z.Vo 


7..1I 


?.g>7 


£.2o 


£.?/ 


^H- 


6. 71 


&j±_ 


M 


IQ*n 


//.37 


/3-/Q 


/^3o 


/3,£? 


/?,frQ 


/3,77 


/^S 


/y.a/ 


/v.^ 


Z££* 


/7/£ 


/t.zg 


/?<7S 


/?.*>$ 


tf.SS 


O-ZR 


7<?3 


7f$ 


2-fo 


Z*t? 


S.S:<? 


$.61 


Z£SL 


7-7S 


7.1X 


IQ.ll 


/Q.fS 


11-3-6 


ILCO 


1**0 


10.17 


17.10 


i7, n 


12.0& 


/H.<{0 


/1M 


/Y.°* 


7JL2J- 


M.77 


/S,IX 


/$•*£ 


/S.7f 


76.M 


76.77 


76.ZZ 


76.9? 


/7.S7 


7&6X 


K.lo 


l&AJL 


O.to 


c.<zH 


/.Ot 


MJL 


a.ea 


*>.& 


3,  a  X 


3.Z7 


HJL 


'Ho$ 


A°2. 


C*XQ 


7-oG 


XdL 


£?o 


f.&s 


<UJL 


3L13- 


lr? 


l£L 


M±$. 


7Q.1Y 


JU1_ 


I7L.1Z 


/7,10 


/7. 17 


!*.€*• 


1X7? 


OJi 


JJL2X 


/S.oSr 


l%X7 


K^h_ 


7t.n 


/7,<?? 


no* 


h/7%_ 


1222. 


ISJL 


l&J- 


>%.$<( 


/**U 


4 


yy\  u 


&Ql 


a./e 


— 


OT 


,H j.  r 


LINE-STRIP  DATA  SHEET 
-.,      -MA44mfi-TIU:E  GTnATUH- J       / 


Project  2-3 
Sheet     /       of  % 


Vegetation  Type C^a^biru^ __  Transect.*  J^2J_J  TyPe_J^^^^S 

T—^A R      99^     S_ ^V         ,  1/4  1/4   S    A/UJ  5uj  Transect  Length         Too^ 

Aspect    (degrees)  (#3   £6"  Slope  (degrees)  G  Elevation   (feet)    7/Od 

Field  Analys t (s)     TR     mQP\<.  '• Date      9// 3/ 7  6" 

Site  Description  LCplcuJ?   $*-*£&- 


.  ^^.  QA  Check   p7»^  /o/7-f^Y 


Species 


Ar+> 


TTr 


£kvL 


3/c  ^& 


a  Oh  h  & 


sG'vl'Sh. 


Code  # 


Phenology  Code 


___. 


£2j^ 


-in 


03/ 


^37 


o/a 


i^i 


"L- 


/^.g7 


ff   In  each  6  x  20  m  quadrat 


4 


/gf> 


_L 


£ 


^ 


/? 


jio 


_§^ 


/J 


a 


tf 


I3.S 


-0- 


0 


i 


2_ 


JZ 


Condltl< 


/*©< 


_b*4 


Species 

h 

X2 

h 

Tntercep 
V 

ts    (m) 

V 

Z2 

h 

X2 

Trunk  Diameter    (cm) 
of  Each  Tree 

4tfr 

z> 

0,1S~ 

0,3ST 

O.  &t> 

/,<?£> 

/,4\r 

J.l  S 

*?,yrO 

3.<9o~ 

*/./€> 

V/7S- 

W^ 

&?s- 

SiV/ 

5~  6~i 

5-S?" 

-- 

6.  SO 

4.  ?7 

$.s> 

H.6,7 

/A  7  2 

///  PC 

/?,27 

/3'So 

\ 

nu 

iy.  o 

fc,3l 

/6"6'S' 

ft'-ll 

>P*t>D 

1 ,1j" 

?.sy 

• 

*?,?<?  ■ 

5^j"7     . 

&S7- 

Vcy 

£.£f 

6-S6- 

7,fo 

f.c  / 

//,2f 

//- .?/' 

/2,X3 

}2,4>>? 

hJf 

/¥.cy 

/te*< 

V*/"-**. 

- ' 

far 

u.ts~ 

/?.'* 

/7<*r<r- 

tf,/± 

f?#c 

0.  ?  2 

/>/z- 

/,Lo 

;.  2  z. 

J.V4 

3,71 

7^4   . 

y.07 

V3& 

</#?. 

' 

J>1 

s:?*  . 

<.6S  ■ 

<*<**- 

C>56 

(,XC 

L°i7  ■' 

■ 

?,(y0 

9  >tD 

q.iL 

4,23 

9-  SO 

Id. it 

p.ro 

(0-75 

■i 

to -i$ 

li-io 

//,it>  ' 

I2.t*~ 

1?><>S 

fi.3o 

)  l  >¥o 

f.}.^"2-. 

13 Uf 

n.i-L 

1  If. iff 

It7* 

IS.3 1 

)C  ,&• 

IC'lo 

tt.tf-o 

i 

ni* 

if'Jt. 

ft'l>~ 

MAO 

A   2- 

4*/  G> 

'  1~& 

\ 

S 

•s? 

>7Y 

/.Id 

f>vs 

Z.03 

J-3Y 

3.?o 

3>S/ 

Gu.  f&> 

/sjTC 

htf 

' 

Ch*i 

A/6? 

/6s- 

. 

firlr 

H'lf 

*i,W 

H*P 

s.n 

&1S 

Cfo 

(,,13 

7.7/ 

<irf 

?Wz- 

]o.*% 

19  &S 

VMS 

\%%0 

tf.Sf 

ML* 

■ 

Tt  c-a 

W  ■ 

6~'£ 

...-. 

. . 

firtr 

M«f. 

\lM 

\lf\i 

Jf.3*  . 

. 

Op*® 

/t& 

IS.  CO 

/*.'//■ 

/£»S/ 

A 

— 

— 

•  — 

-- 

—  - 

■  - 

- 

LINE  STRIP  DATA.  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


t 


Vegetation  Type" 


• 


JtZ-s7XlJ,s»sA 


Non-Permanent 
Transect  9        S^-^2-S~ 


Project      frZ 
Sheet     Z~     of    "2^ 


Date 


9/AP/y- 


&,v?*- 


^     Species 

I1! 

*2 

*! 

h 

Intercepts    (in)- 
1          1 

.  zl 

l2 

.   h 

h 

y^Ats 

"3./1- 

3.2/ 

y.  6? 

/.?<? 

H-ii 

/y.bD 

ILzi 

!(,'&■ 

■  . 

•      I 

■ 

)n 

. 

! 

. 

- 

i '              * 

■ 

■           1      ' 

• 

,..,.         .  > 

/Pojc 

l-l'f 

y,;jr 

1,90 

L°,r 

' 

^ 

7^/^v 

t,r6 

9>^^ 

//.si- 

/I.  At 

lt.79 

I1;0I 

/j-.m 

/r.n 

IX  HT 

ir.iv 

<J,or 

V,/d 

LrJT 

6.72- 

i.s-r 

Ltt 

hi 

i.?r-. 

- 

. 

' 

1 

« 

• 

-  # 

r  ■ 

. 

!     \ . 

hi4J.<^ 

%Ob  \jr.7r 

1 

. 

. 

■ 

■ 

■ 

• 

1 

. 

■ 

■• 

: 

• 

: 

t 

1 

. 

'     | 

■ 

: 

I 

1 

■i 

■ 

• 

1 

1 
1 

, 

■ 

. 

• 

" 

. 

. 

. 

, 

■  ■    \ 

■ 

1 

- 

■ 

, 

- 

■■         ■■                  -j- 

■ 

•   .. 

- 

•  1 

1 
• 

" 

! 

■ 

->  • 

! 

!■      ,1 

-. 

- 

' 

• 

.    ' 

• 

. 

1       II 

1 

(    p)Of\Qo    cp^or.- 

•>Q  pepr 

^RT  1 

*              •                                                                                                                     •       ■  .                         lr"*l     1 J 

/"^^  *#n>7  "NE"STRIP 


DATA   SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 

\ 


Project    £f-£ 


O  3  C^brvS  K 


Sheet      /     of 


4^- 


Non-Perraanent  Transect  0 


S-at~ 


Vegetation'  Type 

T    2,  S>        *_JOOU/_  S    Q    ZX.  1/4  1/4  S  NCc//£>UJ         Transect  Length       /<Q  ^  iy^_ 


Aspect    (degrees) ^"£3 Slope     (degrees)  /$  ° 


Field  Analyst(s)       K  1/    +~  bM^- 

Site  Descriptiort/pA^/    S^  r  <»^     a  /lt/\tt'g.(   $a  ;  I 


Elevation   (feet)    ^^Cp 
Date      1//7/7S 


QA  Check    /y^frt      td7??i<' 


Code  0 

Phenology  Code 

1?   in 

each 

6  x  20  in  quadrat 

Species 

12          3          4         5 

i  .  , 

Condition 

l  /W^v~ 

OIH 

v .    • 

Ax   95 

MELtl 

fX 

1 — ft/*7"1  /i>-^-u^J*L*  <  ■ 

_L 

2  <":Ai>/ 

oxn 

6 

/a? 

m 

/0<Z 

/?* 

■1X6 

3^i*.;-r 

'03^ 

a 

7 

c 

ft 

• 

4  C  U  nOl 

0/  ? 

£ 

a 

J2— 

— - 

■ — 

/ 

5  ?vor 

05^ 

12. 

? 

7 

z 

<BT 

II 

-      / 

6  fi',r_<>. 

ova. 

2- 

S 

I 

■ — 

— 

.    1 

7 

8 

9 

10 

' 

• 

■ 

Intercepts  (m) 


Species 

xi 

Z2 

h 

I 

h 

1 

h 

.    _X2 

h 

X2 

/4r1V 

ab 

/.ri 

/3o 

/no 

2.Y0 

*XJH 

i.i'x 

*5.Z6 

1.7  z 

y^ 

^a. 

i.z? 

^0 

ini 

H.?G 

SVjto 

*/.£¥ 

g,a%  . 

&  .go 

z^^ 

7.1$ 

<g.Hn 

%Ot 

'9.3* 

/o.6o 

//.61 

//.($ 

tx.1% 

n.z/o 

/3^7y 

1X10 

R.V 

I1.S2 

/Y.tO 

IS.Zt> 

/s-.as 

ILoi 

/&.£$ 

ms 

/^3^ 

/{>!/) 

70.00 

0,0 

6.1S7 

rt.D  a 

Q.ll 

0-gx 

1. 35 

/•6t 

?.3^ 

3^0 

HM 

5n\ 

£*/ 

in* 

7.*/$ 

Z.oz 

<?.</3 

$.69 

^.W 

Z.lH 

9.1  d 

tl9 

10.19 

Mo 

11.W 

li.-zz 

/?.^/ 

H.oi 

/^7^ 

l£/0 

/£.?fl 

/S\,  *o 

1ST. 18 

U.U 

tt£0 

ll.og 

/?,/-/ 

17,3? 

/7.S9T 

/^s 

IZS^ 

JX.90 

Qo.00 

6.00 

d£{> 

/.2£ 

/^O 

■ 

-  n  1/ »' 

?.<?</ 

3.1/ 

3.  HI 

?S2 

z.n 

4,0C 

6.2& 

6.11 

/o.^a 

/0.6S 

/l..?5r 

/>.£<? 

)H,M 

/S.oo 

4,/C 

i.zs 

c/<? 

T,3X 

&?2L 

s.te 

77* 

7. 91 

/o>7$ 

/0.10 

//.is 

a. ii 

/a.^e 

/^,^ 

/IM 

n.£t. 

MfO 

K?S 

/9S/ 

11.61 

O.So 

hoo 

hog 

//? 

1 .00 

Lsi 

S& 

sr.6i 

%H7 

9.6$ 

IHS* 

H,*b 

mo 

/W/ 

3.5  5 

1,Zo 

ias 

y,ox 

£.15 

7.  a 

73« 

IXJt 

ll.SQ. 

5f7^ 

77/ 

7,lo 

9.1S 

%%  i 

/o,6^ 

■/om 

isM 

i$.n 

/V13V 

/^7X 

Afco 

^ts 

.'         . 

P^rion  -~-,^-v^. 


QUADRAT  DATA   SHEET 
HERBACEOUS  STRATUM 


Vegetation  Type   ^pJ-sgo.]^ 
JH    /^  R      tW       S     ^g  1/4  1/4  sSUSSU/ 

Aspect   (degrees)  /^/S* Slope     (degrees)  ^7%> 

Field  Analyst(s)    If-  \)oWe3     *,    0>HtW}r^5        ^ 

Site  Description 


Transect  if  S^r  3 
_  Quadrat  Size 


Project 6>    -^ 

Sheet 
Type 


/of 


Jfe 


JU"rc-. 


bJl 


_^ 


laa. 


Elevation   (feet)  £(£0 
Date  ■  |^~  It   --?$ 


__  QA  Check     OH^  /l/f  /  ^ 


) 


Quadrat  Number 

-    . 

2 

3         4 

s       s 

7 

R 

Q 

10 

Species 

Code  if 

Phenology^f 
CodeX/^T 

//  c  • 

#    C    '# 

C    if'    C 

#  C 

#  c 

L'SL 

if     C 

J_ 

r 

_# 

c 

f6":"vnr>#sta.    \<\ajwa. 

0/3 

2  \x 

1 

2 

J 

t  5" 

3 

a. 

H 

3 

LJr*  S[o  ^ori  iu  w>  VfAblTtYv 

W*3.*6 

8-15 

7    1 

1 

1 

T — 

OtVZoosli     W*v^ 

s    IO0 

?   -    34 

1 

- 

. 

3 

7 

utbpfea 

5  1 

1     t 

I 

~T 

• 

• 

• 

1 

• 

. 

-  - 

• 

V 

• 

"         -' 

1                              I 

- 

. 

• 

•    ... 

'  • 

' 

-•• 

. 

'       :■' 

\ 

- —     ■ 

• 

- 

• 

1 

.■ 

i 

■ 

. 

■ 

1 

' 

■ 

• 

« 

1 

0 

- 

- 

-     -    ' 

! 

-  ■ 

-■ 

• 

■ 

• 

. 



1     ■• 

-  - 

• 



,      _.-,     ■ 

-!■    ■    ■ 

1 

/£r?\ 


LINE-STRIP  DATA  SHEET 
SHRUB,    TREE   SEEDLING   STRATUM 


Project   <$  -D 


-  -       Sheet    /         of    2 

Non-Permanent  Transect   if    ^~~^,j^^ 

T     #  lS    R    9QU)        S  3  ^  1/4   1/4  S  SCscJ  Transect  Length'     /OOa^ 

Aspect   (degrees) [0 Slope     (degrees)       p. • 


Vegetation  Type  ^/2_6l<2,  \)f(AS  W 


"  Elevation    (feet)  7^  S~Q 

Field  Analyst(s)     t77g.    ^ftPlS  Date        9//?t7S~~ 

Site  Description-A^j^r/    /r«y,y/  /»„p*,Sj    m,ic>t  irnd   /y*4 QA  Check     fp0^-  fo/ffff 


Species 


rfr-h 


r 


Code  $ 


Phenology  Code 


m± 


£~ 


ff   in  each   6   x   20  m  quadrat 


9°i 


Z3 


3  4 


31 


JL 


o 


Condition 


kpr/rvJf 


flyna* 


oii 


7 


1 


UL 


IL> 


<5~% 


31 


3,T~£C*~ 


o?>f 


3L 


V 


do 


(1 


1 


3 


Chi/i 


Q2.Q 


"6       2^ 


^3 


32^ 


tZ 


f 


<? 


5  C->\j30l 


Ql  q 


S" 


II 


u. 


z 


sCfom 


nil 


± 


~e> 


a 


!t 


P!ed 


00*2. 


3 


V 


3L 


8  J)  Vnr 


P.?  3 


7 


42- 


9 


6 


i 


1L 


9\ji*OS 


not 


*& 


& 


o 


io  231 


Q^ 


O^^L 


a 


im 


jSL 


if 


£~ 


& 


Lsa  i  rz   I  uuj 


V 


Species 


.CLL^L 


[atercep-ts 


~Cr 


tir\r      ■ 

Q,0 

M 

^f 

3^/ 

^^i 

.  .1 

1,^ 

j 

9.4) 

ton? 

I2.7H 

/«Mfl 

l&t^tO 

/9/3f 

/^^/ 

^^/ 

ont 

f,tX 

A. Hi 

XI* 

f.M 

<fcr£ 

C°i3 

ft// 

f,^^ 

/p-y/ 

tt.ro 

/Lt,  7 

/l& 

• 

ft.li 

£0./?-O 

#-^ 

0,?3 

/Jo 

/,5T 

3-?  0 

tj./o 

t/,/4 

5,0? 

lio- 

9,  J  4 

tf.cH 

tojjsr 

iq.qv 

p^^   ■ 

/)>cv 

0.'crt 

M.OG 

19,^1 

ntf 

ffl.-)/ 

(Levv\o 

p.4o 

/^oV 

im? 

i$4l 

PiffliM 

liAr 

-«,«/ 

U* 

i'2i 

IMC     . 

7^/ 

17,  Iff 

11'Crt 

H.U 

M.Z7 

7  - 

t>.%3 

3,tf/ 

(t-0)~ 

IA0 

7.^6 

7,V> 

4-bf 

01,14 

/0s>(, 

/0*?s- 

W.Vf 

^O.fft) 

0.00 

\.°ll 

3VA 

P,f3 

tsc 

/0>%C 

V.nt/ 

/5^o"3 

1^93 

/vff 

C(ai/'i 

7fo 

^-) 

%.M 

HAl 

^^^ 

77^ 

rt.10 

IHJd^ 

h**" 

/o-^ 

^.^ 

3,£> 

3'H 

3.31 

^r-7 

•y.^ 

It'll 

wt 

CO! 

(3-0*) 

W  '" 

?/?7 

/j,m~ 

tt.rV 

V 

1 

/Z~^\t 


*>i 


*A 


«..«!.•»  W  v  «,  .  . 


j&getatl'on"  Type 


* 


>6W 


/4 


<3  5       r  ;oocj      s 

Aspect  (degrees)     -/f^        Slope  (degrees)   ^T 
Field  Analyst (s)    D~ /3    ^     /C?.^/^        


LINE-STRIP  DATA  SHEET  <?.#.-%■  'O  ' 

SHRUB,  TREE  SEEDLING  STRATUM  Project  f  3 

^  Sheet   /   of  ^ 

__  Non-Permanent  Transect  f  fy>  ~    ' 

1/4  1/4  S  y(/£  ^  g     Transect  Length    IOOua. 


Site  Description  /u^r/e^i  C ik.-/' 


epS+t 


^L 


Elevation   (feet)    $ C?  7  D 

Date       9//S"/7r 

QA  Check    ^4?^    V??/^ 


,       Code  0 

Phenology  Code 

§  In 

each 

6  x  20  m  quadrat 

Species 

12         3         4         5 

Condition 

iftr/r 

0/3 

S~,  6  . 

/f-L 

9^0^- 

33^ 

5-37 

VP 

K^t^^/J 

1  ' 

oi  a. 

<r  k 

<?0£ 

a5s~ 

a*/? 

w 

7^3 

• 

3*W 

yO/V 

3 

H 

■b 

ZT 

-& 

j 

cTec  a. 

03/ 

,-»-• 

1 

A 

O 

/ 

t? 

1 

5  £1a  4^ 

o*x6 

J3*2 

O 

£> 

O 

£>' 

"2. 

' 

6 

. 

7 

•    ' 

• 

8 

# 

■   • 

• 

9 

2*_ 

T«t-n-^nn*- 

~  f~.\ 

-•' 

Species 

*1 

T2 

Xl 

h 

j  h 

- 

• 

.    _X2 

Xl 

h 

fl^r 

y/rf 

lM 

ut- 

I'M 

llif 

]'!•%% 

-.)&&*; 

'T&5& 

'/?^ 

/  >  5/ 

A,V</' 

tf.fi  6 

4,0}  '. 

XiJI 

9.K 

Wit 

p.H 

7>,37. 

)5M1 

/£"/£> 

- 

H-ol 

iVa- 

/f?> 

/«,? 

V?i  . 

3  .vr  ' 

mc 

l4l  : 

WOf 

D>U 

/5*,r,q 

/vSf 

11' ?0 

i  ifv- 

Ii,9'f- 

/>>£<? 

U>8 

/^27  - 

imc 

11.1* 

T/^'T 

/<?./5" 

P(>(,o 

rt;ti 

t-of.. 

^r- 

;?  r 

;/V 

/,4  r 

/s-  "^ 

Q>fkSQ 

p.7t 

2.V0  ' 

Vo- 

3,1% 

3S0 

3.5* 

ys\- 

':?/^- 

/^y- 

«/^. 

^ 

W7 

Cj.OD 

Oi.1% 

/f;4r- 

my 

HM 

/6T/i- 

/7-s<r 

/?.f«^ 

/fyf 

/f.73 

\i>)  1 

ll'tfO- 

\A">$>.    • 

\°i,(,  o ' 

03L 

^'f/ty 

£/?  ^. 

^.?/ 

ttO.  • 

f.lfc 

Z.Yi. 

3>0d 

v/i  r 

H^ 

'2,  S^t 

?.(*/ 

//,2S" 

//.3* 

/?-T 

fA.^ 

&.&■ 

'lf.il 

/*.# 

11.23 

fffiO 

)if:02 

lir.O^ 

Iti  2 

n<K 

Pirt 

nm  ' 

/*»3'4  . 

/F7# 

Mo 

fr.ro 

V,  f  S" 

">Mr 

5.^7 

7'W 

7^7 

Jl^ 

Hno 

fr.tO 

HSl 

%•$> 

^'i-f 

)?.to 

/^^y 

■ 

.7^5 

/i.T* 

H.s'v 

it'll- 

1  *},(/« 

litf  ■ 

2>.Q\ 

3,^   • 

■ 

. 

■ .  ■. 

- 

• 

• 

^ 

^^ [ 

?  /(i 

—^t-C-2 

■ 

. 

:  '■ 

- 

■j » i » 

//)T 

i 

'•v* 

•  ■ 

- 

-  — 

O  r-i  ">  <-v  -, 


LINE  STRIP  DATA.  SHEET 
SHRUB,  TREE  SEEDLING  STRATUM 


Project 


F3 


Vegetation  Typ 

e^r/y 

Non-Permanent      -^      -    ' 
Transect  #       \J jjfb~f 

Shee 
Da 

te    ?J/*/7S~ 

'-II            1 

Species 

h      V 

;il             *2 

Intercepts    (m)- 
*1      '       Z2 

.  *i 

H 

1                        2 

(\r\f 

M? 

Ml 

3^0 

1MC/ 

r,  sy ' 

f/C-O 

GA 

£,/L 

//  SV 

/AC* 

■       . 

B.W 

Z^ 

W.*f 

/;03 

J3.00 

)%,Ot/ 

'  /£  3  * 

l%*S* 

/3.^r 

l</.0$ 

M  5<T 

M.Cs 

/<«* 

1^01 

16;**" 

ten 

■  ■/— — 

f),7! 

n>i  7 

n>'4 

/7>S? 

If.OU 

110°) 

0/5* 

\1>SL 

/4/34 

fids 

f4*tf4 

H,tt 

#;2° 

0  •?>  2 

/J3 

111 

;?.?-> 

9.t/*-" 

3>.^ 

tff.n. 

37*. 

3.W 

£«h- 

S"/5- 

£.10 

aT.77 

-r^r 

<<n 

SW0    ' 

S,4  7 

iv 

tnl 

;^r 

^^ 

%-ft 

<V3& 

0,7T 

10,20 

'/COO 

to.  a 

IS>o? 

i  r/// 

J 

■  ■ 

•■ 

— 

— 

Qu  t.0- 

(fl* 

;.** 

2,5» 

p.io 

2.*^ 

afir 

H/T-> 

1,LC 

^  • 

£.?5" 

?/Sf 

4,6  3 

fe.atf 

\0,ll 

'lUt' 

ih&f 

tf.a  ' 

tfrXf 

0-X?> 

a?t- 

* 

WJ 

W 

20  7 

?,*/ 

1.10 

ins 

<?,  ?3 

1,77 

10, OJ 

W 

/^* 

/A-5-V 

/S.40 

/^? 

M.$o 

i-H$t 

/M? 

H,i* 

/(/.SO 

/7^c 

jS,ou 

/W-? 

/<T/3^ 

/  *.  w 

\0\,00 

rt><5 

.: 

.  * 

• 

■ 

■ 

# 

■ 

-  ■■ 

■ 

m 

• 

■ 

-Serf      ■ 

I 

I  ■ 

1 

1 

. 

■ 

• 

i 

- 

.  ' 

'• 

•• 

• 

! 

1    •    1 

■ 

■ 

■ 

I 

I 

-- 

"P  b 


.->m,~> ^^ - 


Sci 


*/ 


.  *«f 


;ir-*.i.  * 


LINE-STRIP  DATA   SHEET 
SHRUB,   TREE  SEEDLING  STRATUM 
\ 


Project   X  3 


Sheet       /       of 


/ 


e  t a  t  ion'  Type    /C^7/^/ 
£p  5      R     fOO.c^J     S 


£ 


Aspect   (degrees)    <x  7^" 


Field  Analyst(s)       /Ife'  9^  iJ'jT? 


_  1/4  1/4  S  /SZ    AT 
Slope     (degrees)        /^ 


Non-Permanent  Transect  f^y-  /O 
Transect  Length  A3  £>  t*^ 


Site  Description/U^/t^Vj  •t^tr  #4?    .        /Z'r^^^eS/f 


Elevation   (feet)     &S&& 
Date        9//&/76T 

QA  Check    l&flfr    Vi^lff 


,        Code  0                   Phenology  Code 

H   in  each 

6  x 

20  m  quadrat- 

//  * 

Species 

1         2          3         4          5 

Con< 

3ition 

1    tfr/r' 

oil 

3"/fc    -       ' 

/%>  , 

tfft 

$C9 

f^jb-     ~'W 

2       Tf  CO. 

Oil 

L-U 

I 

X) 

V 

3 

■Ct 

/ 

3 

y 

/ 

A 

. 

5 

• 

6 

. 

■ 

7 

• 

• 

8 

■ 

• 

9 

if 

% 

-' 

~^W : 

Species 

h 

h 

xi 

H 

Intercept 

s     (m) 

h       .h 

h 

fir  fr 

l.w" 

\,70' 

'/■Sf  ' 

Mi 

7-7  f 

7.i7 

:T#tf>: 

?,«-)      ■ 

'/Sirff 

/i#V 

!'.■'■  J 

[<c  s)l 

/<^3  '■: 

iiffi-' 

n>i3    ' 

/?.  /f 

f-?i 

/">?-?■      . 

l,G°l 

A  7  z- 

■ 

S,5L! 

5V5t 

<Tify 

'siq? 

sm 

*.*> 

7,11 

l;(/0    ' 

11.11- 

)-),U> 

,-i.i\ 

/"?.  7^ 

3.1-1 

o.ir 

6',%tf  ' 

0.*7 

fi*W 

U^ 

?4'°) 

%9? 

%n* 

t,/f 

l£,\o 

iy<% 

n.P-- 

1^0 

11?^ 

n,  i* 

ll,  'So 

n.w 

n-w 

/;■?? 

■lids'    ' 

if ib 

tt.tq 

/f; io 

/I  // 

/f<s/ 

n-.(*r 

/  f.lo 

li'O't 

"}.&</ 

2  MO 

?.ir 

5,£<i 

3.~>  f 

S<on- 

p.>^ 

Q,V 

13, Of 

VOX 

l+'jl 

If  Jo. 

11.  $l 

mi- 

■ 

■ 

V 

-. 

-        • 

- 

. 

. 

» 

• 

■ 

■  ..-.. 

^ 

,..--.■■ 

■ 

- .    •. 

. 

- 

■ 

• 

-    • 

. 

• 

• 

- 

• 

..'_ 

.  .'■ 

1 

-- 

■    I _ 

• 

„ 

•    ' . 

. 

^K 

ProJect93 


Sheet     )         of    J 


LINE-STRIP  DATA   SHEET 
SHRUB,    TREE  SEEDLING   STRATUM 
\ 

Vegetation-  Type     /^fif/A Non-Permanent  Transect  #^g  -  /Mk 

T _____  R  /GO  OO       S     f&  1/4   1/4  S     /t/f  AS?  Transect  Length  //)<*** 

Aspect  (degrees) 


-*Hq 


Slope  (degrees)^ 


it 


Elevation  (feet)  S^S'O 


Field  Analyst (s)     J70    *  /0  /^/C _ __  Date     4// & /.7S 

Site  Description_/gg^>/^<^;  yCdusM  ^^Lham^  /J_ QA  Check       )LflM    1, 


•• 

Code  tf 

Phenology  Code 

#   in 

each 

6   x  20  m  quadrat 

- 

Species 

• -^ : 

|      1          2          3          4         5 

Condition 

1  nr-ir 

Oil, 

/=■.;    . 

3£ 

? 

\ 

?V 

^ 

frerfi-*/ 

*rtf}i/J 

oxo 

J~,  <-•  ■  ■     :' 

2-0 

A 

2 

MS" 

30 

3$tf\(Atf 

1  o^x 

■       7 

1 

r> 

n 

d 

# 

4  Svtf^ 

©33 

7 

/A" 

5 

7*> 

5" 

y 

5  Ce-wo 

on 

6 

dr, 

7 

V 

£ 

/ 

- 

. 

6^fy  ^/5 

.    OIO.-I 

5 

n 

/_ 

3  . 

J? 

/39 

7  M/lare 

oo^ 

/  £ 

T5 

lb 

d> 

^ 

sjero- 

O^  1 

-    -2 

O 

-o 

l 

3 

77 

9 

„ 

. 

_ 

10 

<■ 

• 

Species 

Zl 

h 

~  h 

Intercep 

ts    (m) 

I 

■ 

;  _h 

|| 

J2 

A*   fV 

9-73 

lo.ft  \lo.<r 

1  ]//,;:■ 

/w  ? 

./m- 

,)3<3b 

■/^?"5" 

/<?^.3 

5/iff 

O'tf 

.  ■  • 

• 

.     *- 

■ 

" 

•  ■ 

■ 

i 

-  -  ■ 

. 

, 

■ 

■ 

fiWvJ' 

Itf 

n,$i ' 

S.oi' 

■W-f- 

f/.'# 

izM 

- 

• 

1 

. 

. 

- 

TfiCOo 

I'O 

ho? 

-. 

^ 

■  . 

V 

-. 

• 

' 

[ 

— , __ 

• 

• 

. 

CU  i/i  •. 

cu,i 

4*vT 

\0,% 

tf^f  . 

M 

ll.xl 

i2..n 

/a.f^ 

■  / 

• 

-mfl(°v\Ar) 

IM\ 

VLM    1 

.   -  . 

i 

_. 

■  ■  . 

V 

m.  ' 

6t/  5^ 

h.hi- 

ft.2C 

/M.l-t 

!H.?S 

f!f.^ 

%.oo 

i<,.ii" 

#.  3'f 

/y.#f 

»?.tS 

\<t.\.i 

jW 

/£aV 

lW7    ■ 

va.^ . 

__ 

- 

■/Wc. 

Qjt- 

OM 

0rW 

PI:  ^L 

-• 

i 

/^^*r\ 

T 

- 

• .  ■•    "        .     •     '  •            •       •  . 

•    ' 

2.3.2     GRAZING  EXCLOSURE 

2.3.2.1  Introduction  -  No  changes  have  been  implemented  since  Progress 
Report-4.  See  Section  2.3.2.1  in  Progress  Report-4  for  the  objectives  of 
the  grazing  exclosure  study. 

2.3.2.2  Methods  -  No  changes  have  been  implemented  since  Progress  Report- 
4.  See  Section  2.3.2.2  for  specific  methods  used  in  grazing  exclosure  study, 

2.3.2.3  Results  -  In  the  grass  forb  stratum,  rodent-proof  compartments 
yielded  a  mean  of  0.90  g/sample  or  101.93  kg/ha  of  oven-dried  herbage.  The 
deer-cattle  proof  compartment  yielded  4.35  g/sample  or  491.10  kg/ha,  and  the 
compartment  excluding  only  cattle  yielded  3.21  g/sample  or  363.04  kg/ha. 

The  "control"  or  unfenced,  area  yielded  2.54  g/sample  or  286.71  kg/ha. 


In  the  shrub  stratum,  the  0.01  acre  plot  within  the  rodent-proof  compartment 

m' 
2 


2  2 

contained  1.00  m  Artemisia  tridentata  for  an  absolute  area  of  249.39  m  /ha. 


The  deer-proof  compartment  shrub  plot  contained  a  total  area  of  2.72  m 

2         2 

Artemisia  tridentata  for  an  absolute  area  of  680.35  m  /ha;  0.44  m  Chrysothamnus 

2  2 

nauseosus  for  an  absolute  area  of  109.07  m  /ha;  0.01  m    £.   viscidif Torus, 

2 

for  an  absolute  area  of  1.95  m  /ha.  The  cattle-proof  compartment  shrub  plot 

2  2 

contained  0.14  m  Amelanchier  utahensis,  for  an  absolute  area  area  of  35.82  m  / 

2  2 

ha;  4.03  m    Artemisia  tridentata,   for  an  absolute  area  of  1006.66  m  /ha; 

2  2 

1.04  m  Chrysothamnus  nauseosus,  for  an  absolute  area  of  260.72  m  /hai  0.32 

2  2         z 

m  Juniperus  osteosperma,  for  an  absolute  area  of  80.52  m  /ha;  0.05  m  Pinus 

2  ^ 

edulis,  for  an  absolute  area  of  12.27  m  /ha;  and  1.52  m  Purshia  tridentata  for  an 

absolute  area  of  379.57  m2/ha.  The  "control"  plot  contained  0.10  m  Amelanchier 

2  2 

utahensis,  for  an  absolute  area  of  24.05  m  /ha;  3.82  m  Artemisia  tridentata  for 

2         2 
an  absolute  area  of  954.20  m  /ha;  2.67  m  Juniperus  osteosperma  for  an  absolute 

2         2  2 

area  of  667.85  m  /ha;  1.08  m  Pinus  edulis,  for  an  absolute  area  of  269.57  m  /ha; 

2  2 

and  3.10  m  Purshia  tridentata,  for  an  absolute  area  of  773,87  m  /ha. 
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In  the  tree  canopy  stratum,  the  periphery  of  the  sampling  grid  in  the  rodent- 
proof  compartment  intercepted  168.5  cm  of  juniper  (Juniperus  osteosperma)  and 
302.4  cm  of  pinyon  (Pinus  edulis)  above  "high  line  level"  (1.83  m) .  Juniper 
and  pinyon  intercepting  the  line  below  "high  line  level"  totalled  77.2  cm  and 
29.1  cm,  respectively.  In  the  deer-proof  compartment,  the  upper  canopy  of  the 
grid  perimeter  was  intercepted  by  89.8  cm  pinyon.  The  lower  canopy  consisted 
of  152.8  cm  pinyon  and  78.4  cm  juniper.  The  perimeter  of  the  cattle-proof 
compartment  grid  intercepted  156.7  cm  of  pinyon  and  170.1  cm  juniper  in  the 
upper  canopy,  224.4  cm  pinyon  and  135.8  cm  pinyon  in  the  lower  canopy.  Along 
the  perimeter  of  the  grid  in  the  control  area,  156.3  cm  pinyon  and  22.1  cm 
juniper  were  intercepted  in  the  upper  canopy,  and  102.8  cm  pinyon  and  59.1  cm 
juniper  in  the  lower  canopy. 

Shrub  photoplot  photos  are  on  file  as  baseline  data  for  comparison  with  results 
from  future  sampling  periods. 
2.3.2.4  Summary 

And  Conclusions  -   The  data  contained  in  this  section  are  baseline  material 
intended  for  comparison  with  data  from  future  years.  It  is  important  to  recog- 
nize that  initial  differences  between  sample  grids  may  exercise  considerable 
influences  on  the  responses  elicited  from  the  various  treatments.  Current 
differences  can  be  attributed  to  slight  variations  in  slope  and  aspect  within 
and  between  the  sample  plots.  It  should  be  understood  that  these  influences 
will  exert  differential  pressures  on  the  responses  of  each  sample  site  and 
that  these  responses  will  not  necessarily  be  directly  proportionate  to  the 
degree  of  protection  from  grazing  and  browsing.  The  responses  of  sample  sites 
to  degrees  of  release  from  grazing  pressures  will  be  measured  in  future  years 
with  the  aforementioned  considerations  in  mind. 
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2.3.3  SMALL  MAMMALS 

2.3.3.1  Introduction  -  No  changes  have  been  implemented  since  Progress 
Report-2.  See  section  3.5.1  in  Progress  Report-2  for  the  objectives  of 
the  small  mammal  studies. 

2.3.3.2  Methods  -  Several  methods  have  been  used  and  are  being  employed 
to  determine  the  identity  of  small  mammals  that  occur  within  Tract  C-a  and 
environs,  their  densities,  seasonal  periodicity  of  activity,  reproductive 
efforts  and  trophic  relationships.  Procedures  of  methodology  have  been 
described  in  Progress  Report-1,  and  modifications  in  Progress  Reports-2,  -3 
and  -4.  See  section  2.3.3.2.1  and  2.3.3.2.6  in  Progress  Report-3  for 
methods  of  the  live  trapping  and  pitfall  program,  respectively.  For  methods 
of  collecting  voucher  specimens  see  section  3.5.2.5  in  Progress  Report-2. 

In  Progress  Report-4,  see  section  2.3.3.2.2  for  methods  of  collecting 
animals  for  laboratory  analysis;  section  2.3.3.2.3  and  2.3.3.2.4  for 
methods  of  laboratory  analysis  of  reproductive  effort  and  stomach  analysis, 
respectively;  section  2.3.3.2.7  for  night  spotlight  censusing  methods. 

2.3.3.3  Results 

2.3.3.3.1   Live  and  Removal  Trapping  -  Fourteen  different  vegetation  types 
were  sampled  by  small  mammal  live  trapping  grids  during  October  and  December 
1974  and  during  May,  July  and  September-October,  1975.  Small  mammal  grid 
designations  and  habitat  descriptions  for  each  grid  are  listed  in  Table 
2.3-40.  Removal  trap  lines  were  established  in  vegetation  types  sampled 
by  grids  A-E  and  6  during  December,  1974  and  May,  July  and  October,  1975 
to  collect  adult  deer  mice  (Peromyscus  maniculatus) ,  least  chipmunks 
(Eutamias  minimus)  and  long-tailed  voles  (Microtus  longicaudus)  for  analysis 
of  reproductive  efforts  and  stomach  contents. 
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Approximately  2,700  small  mammals  representing  13  different  trappable  species 
have  been  captured  to  date.  The  species  encountered  are  included  in  the  wild 
mammal  species  list  presented  in  Table  2.3-41  . 

Data  collection  from  small  mammals  captured  during  trapping  operations  are 
summarized  and  presented  below.  Three  major  topics  are  considered.   First, 
the  relative  importance  of  each  habitat  type  to  the  diversity  and  abundance 
of  small  mammal  population  is  discussed.  Secondly,  the  ecological  distribution, 
abundance,  and  variation  of  population  parameters  among  habitats  is  described 
for  each  small  mammal  species  captured.  Finally,  seasonal  variations  in  small 
mammal  population  levels  are  discussed. 

2.3.3.3.1.1  Small  Mammal  Habitats  -  Determination  of  the  relative 
importance  of  different  habitats  to  small  mammal  populations  will  focus  on 
a  comparison  of  three  esitmated  parameters:  species  diversity,  species 
composition  and  abundance. 

Shannon-Weiner  diversity  indices  are  provided  for  each  grid  (habitat  type) 
during  each  sampling  period  in  Tables  2.3-42  to  2.3-47  .  The  diversity  indices 
express  numerically  the  number  of  species  and  distribution  of  individuals 
among  species  (equitabil ity)  for  each  grid.  Since  an  increased  trapping 
effort  usually  results  in  the  capture  of  more  species  and  more  individuals 
among  species,  direct  comparison  of  results  cannot  be  made  between  small 
(0.81  ha)  and  larger  (1.35  and  7.29  ha)  grids. 

A  summary  of  trapping  results,  expressed  as  individuals  of  all  species 
captured  per  100  trap  nights,  is  presented  for  all  grids  during  each  sampling 
period  in  Table  2.3  46.  Expressing  abundance  as  captures  per  100  trap  nights 
where  one  trap  night  is  defined  as  a  trap  baited  and  set  for  approximately  24 
hours  permits  direct  comparison  of  results  of  each  grid  type  and  between 
sampling  periods. 

A  trapping  summary  by  species  for  all  grids  is  shown  in  Table  2.3-49  . 

Macrohabitat    affinities      as  determined  by  chi-square  values  are  presented  for 

each  species  in  Table  2.3-50    .     a  total   chi-square  value  greater  than  22.36  represen^ 
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a  statistically  significant  difference  between  the  observed  and  expected  (based 

on  a  random  distribution  of  species  among  habitat  types)  number  of  captures. 

Habitat  affinities  are  indicated  by  the  largest  positive  values  of  a  species 
individual  chi -square  value  series. 

Most  small  mammals  ultimately  depend  upon  the  vegetation  for  their  cover, 
source  of  food  and  frequently  their  only  supply  of  water.  The  amount  of 
vegetation  cover  within  a  habitat  type  therefore  is  probably  a  major  determining 
factor  in  the  distribution  and  abundance  of  many  small  mammal  species.  To 
help  identify  causal  relationships  between  vegetation  and  small  mammal 
population  parameters,  percent  cover  of  all  vegetation  within  the  tree,  shrub, 
and  herbaceous  strata  at  each  small  mammal  grid  are  presented  in  Table  2.3-51. 
Percent  cover  was  determined  from  data  collected  on  permanent  vegetation 
phytosociological  transects  established  on  or  near  the  appropriate  small 
mammal  grid. 

2.3.3.3.1.1.1  Bottomland  Meadow  (Grid  1)  -  Species  diversity  on  grid  1 

was  comparatively  low  during  most  sampling  periods  with  no  more  than  three  species 

represented  in  any  one  sample.  The  deer  mouse  was  the  most  frequently 

trapped  small  mammal  on  the  grid.  The  least  chipmunk,  montane  vole,  and 

the  sagebrush  vole  (Lagurus  curtatus)  were  also  captured. 


Percent  relative  abundance  of  trappable  small  mammals,  based  on  the  average 

trapping  success  per  unit  effort  (i.e.,  100  trap  nights)  over  all  sampling 

periods,  was  the  third  lowest  (4.65%)  among  grids.   This  is  probably  due 

in  large  part  to  the  total  absence  of  tree  cover,  and  yery   little  shrub  cover 

(0.27%)  on  the  grid  although  herbaceous  cover  (67.93%)  was  the  highest  of 

all  grids.  As  the  results  from  other  grids  will  emphasize  the  amount  of  tree 

and  shrub  cover,  particularly  shrub  cover,  is  an  important  factor  which  influences 

total  small  mammal  abundance.  A  dense  shrub  cover  definitely  affords  a  great 

deal  of  protection,  many  potential  nesting  sites  and  a  source  of  food. 
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2.3.3.3.1.1.2  Sagebrush  (Grid  2)  -  Species  diversity  was  on  the  average 
higher  on  this  grid  located  on  84  Mesa  than  that  of  bottomland  meadow  with 
as  many  as  4  species  captured  in  one  sample.  The  least  chipmunk  and  the 
deer  mouse  were  captured  more  frequently  than  other  species  and  the  former 
species  exhibited  an  affinity  for  this  sagebrush  type.  The  apache  pocket 
mouse  (Perognathus  apache),  and  the  thirteen-lined  ground  squirrel  (Spermophilus 
tridecemlineatus)  were  also  represented  in  samples.  The  latter  species 
exhibited  a  wery   definite  affinity   for  this  habitat  type. 

Although  herbaceous  vegetation  cover  was  relatively  low  (7.32%),  shrub  cover 
(21.43%)  was  much  higher  than  that  for  bottomland  meadow.  Accordingly,  total 
percent  relative  abundance  (7.42%)  was  higher. 

2.3.3.3.1.1.3  Rabbi tbrush  (Grid  3)  -  Species  diversity  was  yery   low  on 
this  grid  as  most  of  the  individuals  captured  were  either  deer  mice  or  least 
chipmunks.  Both  species  exhibited  an  affinity  for  this  type.  The  golden- 
mantled  ground  squirrel  (Spermophilus  tridecemlineatus)  and  the  long-tailed 
vole  were  also  captured  on  the  grid  but  were  represented  infrequently  in  samples 

Total  percent  relative  abundance  (12.17%)  was  the  highest  of  any  grids  sampled. 
The  high  shrub  (35.53%)  and  herbaceous  (22.95%)  cover  were  probably  major 
contributing  factors  to  the  high  capture  success  in  this  habitat  type.   In 
fact,  only  two  other  grids,  grid  A  (greasewood-sagebrush)  and  grid  5  (mixed 
brush),  both  in  comparable  elevational  zones  and  with  a  higher  shrub  cover 
and  similar  relative  abundances,  exhibited  a  much  lower  herbaceous  cover, 
8.52  and  9.43,  respectively. 

2.3.3.3.1.1.4  Pi nyon- juniper  (mixed  brush)  -  The  ecotonal  (edge  habitat) 
characteristics  and  the  presence  of  trees  are  probably  two  important  factors 
which  resulted  in  a  moderately  high  average  species  diversity  value  for  this 
grid. 
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The  Colorado  chipmunk  (Eutamias  quadrivittatus) ,  whose  distribution  is  limited 
to  the  pinyon-juniper  type  within  the  study  area  was  caught  here.  Although  its 
relative  abundance  was  low  compared  to  the  least  chipmunk  and  the  deer  mouse,  the 
Colorado  chipmunk  revealed  an  affinity  for  this  habitat  type  as  did  the  latter 
two  species.  The  golden-mantled  ground  squirrel  and  the  apache  pocket  mouse 
were  occasionally  captured. 

The  total  percent  relative  abundance  (8.29%)  was  the  fourth  highest  of  all  grids. 
The  moderately  high  shrub  cover  (24.30%),  herbaceous  cover  (10.45%)  and  the  presence 
of  a  tree  stratum  probably  accounted  for  the  high  relative  abundance. 

2.3.3.3.1.1.5  Mixed  Brush  (Grid  5)  -  Species  diversity  was  relatively  low 

on  this  grid  during  all  sampling  periods  as  only  two  species  were  ever  captured. 
Both  the  deer  mouse  and  the  least  chipmunk  were  trapped  frequently  in  traps  and 
both  exhibited  a  definite  affinity  for  the  habitat  type. 

This  grid  exhibited  the  highest  shrub  cover  (51.31%)  of  all  grids  established  at 
lower  elevations.  Accordingly,  total  percent  relative  abundance  (9.56%)  was  the 
third  highest  of  all  grids.  It  appears  from  the  comparison  of  trapping  results 
from  homogeneous  mixed  brush  and  sagebrush  types  (grids  5,2,  and  D)  at  the  lower 
elevation  that  mixed  brush  can  support  more  small  mammals  than  sagebrush.  Thus, 
in  some  instances,  vegetation  species  composition  may  be  as  important  to  small 
mammal  diversity  and  abundance  as  vegetation  cover. 

2.3.3.3.1.1.6  Pinyon-juniper/sagebrush  (Grid  6)  -  Although  this  grid  is 
similar  to  grid  4  (pinyon-juniper/mixed  brush)  in  that  it  is  a  pinyon-juniper/ 
shrub  ecotone,  species  diversity  was  on  the  average  lower.   The  largest  contri- 
buting factor  to  the  decreased  diversity  was  the  predominance  of  deer  mice  and 
the  total  absence  of  the  Colorado  chipmunk.  The  deer  mice  as  well  as  the  apache 
pocket  mouse  showed  an  affinity  forthis  habitat  type.  The  golden  mantled 
ground  squirrel  was  captured  occasionally  on  the  grid. 

Although  both  shrub  cover  (25.27%)  and  herbaceous  cover  (25.85%)  were  higher  on 
this  grid  than  on  grid  4,  total  relative  abundance  was  lower  (8.22%). 


• 
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2.3.3.3.1.1.7  Upland  Meadow  (Grid  7)  -  Species  diversity  here  was,  on  the 
average,  the  lowest  of  all  small  grids.  Only  2  species,  the  least  chipmunk 

and  the  deer  mouse,  were  represented  in  samples  and  neither  exhibited  a  preference 
for  the  type. 

Total  percent  relative  abundance  (3.61%)  was  the  lowest  of  all  grids.  The 
absence  of  trees  and  shrubs  and  the  harsh  environmental  conditions  characteris- 
tic of  the  higher  elevations  were  undoubtedly  the  major  contributing  factor 
in  the  poor  trapping  success  shown  by  this  grid. 

2.3.3.3.1.1.8  Greasewood-sagebrush  (Grid  A)  -  This  grid  exhibited  the 
lowest  average  species  diversity  of  the  larger  qrids  establshed  in  habitats 
below  7500  ft  elevation.  Although  five  species  were  trapped,  most 
individuals  captured  were  either  deer  mice  or  least  chipmunks.  Both  species 
exhibited  a  preference  for  this  habitat  type  as  did  the  long-tailed  vole 
(Microtus  longicaudus) .  The  golden-mantled  ground  squirrel  and  the  Apache  pocket 
mouse  were  captured  infrequently. 

Total  percent  relative  abundance  (9.98%)  was  the  highest  of  the  larger  grids 
and  second  highest  of  all  grids.  Again,  high  shrub  cover  (39.88%)  appears  to 
be  a  major  contributing  factor  even  though  herbaceous  cover  (9.43%)  was  low. 

2.3.3.3.1.1.9  Pinyon-juniper/south  slope  (Grid  B)  -  This  grid  exhibited 

the  highest  species  diversity  of  any  of  the  large  (7.29  ha)  grids.  A  total  of 
8  species  were  trapped  on  this  grid.  Five  of  these  species,  the  golden  mantled 
ground  squirrel,  Apache  pocket  mouse,  bushy-tailed  wood  rat  (Neotoma  cinerea) , 
Colorado  chipmunk  and  pinyon  mouse  (Peromyscus  truei)  exhibited  an  affinity  for 
the  habitat  type.  The  latter  two  species  are  limited  to  pinyon-juniper  woodlands 
within  the  study  area.  The  least  chipmunk,  montane  vole  and  the  deer  mouse 
were  also  captured. 


Though  shrub  cover  (1.37%)  and  herbaceous  cover  (3.57%)  were  low,  total 
percent  relative  abundance  (8.24%)  was  moderately  high  on  this  grid.  The 
presence  of  trees  evidently  was  important  to  small  mammal  abundance  here. 
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.2.3.3.3.1.1.10  Pinyon-juniper/north  slope  (Grid  C)  -  Again,  largely  due 
to  the  presence  of  the  tree  stratum,  average  species  diversity  was  high  on  this     ^ 
grid.  With  the  absence  of  the  apache  pocket  mouse,  the  same  species  were 
captured  on  this  grid  as  on  grid  B.  However,  only  3  species,  the  golden-mantled 
ground  squirrel,  Colorado  chipmunk,  and  the  pinyon  mouse  showed  a  definite 
affinity  for  this  habitat  type. 

Tree  cover  (28.50%)  was  higher  on  this  grid  than  on  grid  B  thought  total  small 
mammal  percent  relative  abundance  (6.52%)  was  lower.  This  may  be  attributed 
in  part  to  the  lower  shurb  (1.00%)  and  herbaceous  (1.77%)  cover. 

2.3.3.3.1.1.11  Sagebrush  (Grid  D)  -  Average  species  diversity  on  this  grid 
was  comparable  to  that  of  grid  A  (greasewood-sagebrush).  Six  species  were 
represented  in  samples  with  the  deer  mouse  and  least  chipmunk  being  captured 
more  frequently  even  though  both  showed  a  negative  affinity  for  the  sagebrush 
type.   The  sagebrush  vole  revealed  an  affinity  for  this  type.  The  golden 
mantled  ground  squirrel  and  the  bushy-tailed  wood  rat  were  also  captured. 

Total  relative  abundance  (5.17%)  was  the  lowest  of  the  large  grids.  The  high      ™ 
shrub  cover  (32.97%)  and  the  moderately  high  herbaceous  cover  (13.43%)  does  not 
support  this  trend.  However,  the  absence  of  trees  and  the  fact  that  homogeneous 
sagebrush  types  (excluding  sagebrush  stands  in  the  bottomland  drainings)  tend 
to  support  fewer  small  mammals  than  mixed  bursh  types  may  partially  explain  the 
lower  relative  abundance  on  this  grid. 

2.3.3.3.1.1.12  Mixed  Brush  (Grid  E)  -  Average  diversity  on  this  grid  was 
comparable  to  the  other  treeless  large  grids,  although  this  elevation  is  over 
1,000  ft  higher.  Six  species  were  captured  with  the  deer  mouse  and  the  least 
chipmunk  again  most  abundant.  However,  the  only  species  that  showed  an  affinity 
for  this  mixed  brush  type  was  the  sagebrush  vole.  The  red-backed  vole 
(Clethrionomys  gapperi)  was  represented  by  very  few  captures.  The  golden- 
mantled  ground  squirrel  and  the  long-tailed  vole  were  also  captured. 
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Snrub  density  (74.36%)  was  the  highest  of  any  grid  and  thus  total  percent 
relative  abundance  was  higher  than  grid  0  (sagebrush)  even  though  the  elevation 
was  higher  and  the  environmental  conditions  probably  harsher. 

2.3.3.3.1.1.13  Douglas-Fir  (Grid  F)  -  Average  species  diversity  was  low 

on  this  grid  as  most  of  the  captures  were  of  one  species,  the  red-backed  vole, 
which  revealed  a  definite  affinity  for  the  Douglas  fir  vegetation  type.  The 
long-tailed  vole,  deer  mouse  and  the  least  chipmunk  were  occasionally  captured. 

Even  though  tree  (30.45%),  shrub  (57.01%),  and  herbaceous  (20.67%)  cover  were 
very   high,  total  percent  relative  abundance  was  the  second  lowest  of  any  grid. 
The  harsher  environment  and  shorter  growing  season  at  the  higher  elevation 
{6Z00   ft)  are  probably  major  contributing  factors. 

2.3.3.3.1.1.14  Aspen  (Grid  F)  -  Although  the  same  species  were  captured 
in  Aspen  as  in  Douglas-fir,  the  individuals  captured  were  more  equally 
distributed  among  the  species  and  average  species  diversity  was  higher  at  the 
aspen  grid.  The  red-backed  vole  revealed  an  affinity  for  this  type. 

Total,  vegetation  cover  was  higher  in  Aspen  than  in  Douglas  fir  and  percent 
relative  abundance  was  higher.  However,  other  factors  at  the  higher  elevations 
including  length  of  the  growing  season,  harshness  of  the  environment,  vegeta- 
tion species  composition  and  tolerance  range  of  small  mammals  to  these  factors, 
may  be  as  important  to  small  mammal  abundance  (and  diversity)  as  vegetation 
cover. 

2.3.3.3.1.2  Small  Mammal  Species  Distribution  and  Abundance  -  The  ecological 
distribution  and  abundance  of  each  small  mammal  species  encountered  during 
trapping  operations  is  defined  below.  Species  macrohabitat  affinities, 
average  weights,  Jolly-Seber  estimates  of  density  and  other  population 
parameters  including  immigration  and  survivability,  and  average  range  lengths 
(an  indicator  of  home  range  size)  are  also  provided.  Reliable  Jolly-Seber 
and  range  length  estimates  require  sufficient  recapture  data  for  individuals  of 
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a  species.  Accordingly,  these  estimates  are  the  only  provided  for  certain  species 
(i.e.,  least  chipmunk,  Colorado  chipmunk,  deer  mouse,  golden-mantled  ground         ^ 
squirrel  and  the  red-backed  vole)  captured  on  the  larger  (1.35  and  7.29  ha)  grids. 
Information  on  reproductive  effort  and  food  preferences  obtained  from  least 
chipmunks,  deer  mice  and  long-tailed  voles  collected  in  major  vegetation  types 
during  removal  trapping  operations  is  also  presented.  In  order  to  facilitate 
reading  of  this  section,  tables  on  average  weights,  Tolly-Seber  estimates,  average 
range  length,  reproductive  effort  and  food  preferences  habe  been  placed  at  the  end 
of  the  small  mammal  report. 

2.3.3.3.1.2.1  Merriam's  Shrew  (Sorex  merriami)  -  Shrews  are  live  trap 
shy  mammals  and  are  only  occasionally  captured  in  Sherman  traps  even  if  locally 
abundant.  Only  one  shrew,  a  Merriam's  shrew,  has  been  captured  to  date  during 
live  trapping  operations.  The  specimen  was  taken  on  grid  D  (sagebrush)  during 
October,  1974.  Obviously,  lack  of  data  precludes  formulation  of  definite 
conclusions  concerning  the  distribution  of  this  species  within  the  study  area. 

However,  the  Merriam's  shrew  had  never  been  reported  from  the  Piceance  Basin  prior 
to  this  capture  (Robert  B.  Finley,  National  Fish  and  Wildlife  Laboratory,  personal   ^ 
communication).  According  to  Lechleitner  (1969)  and  Armstrong  (1972),  little 
is  known  of  the  habits  of  this  shrew  and  nowhere  does  it  seem  to  be  abundant. 
The  latter  author  reported  that  the  shrew  is  taken  most  often  in  grasslands, 
open  woodlands,  and  areas  where  sagebrush  is  the  predominant  vegetation. 

2.3.3.3.1.2.2.  Thirteen-lined  Ground  Squirrel  (Spermophilus  tridecemileatus) 
Only  12  thirteen-lined  ground  squirrels  accounting  for  0.44%  of  the  total  small 
mammal  abundance  (Table  2.3-49)  have  been  captured  during  live  trapping  operations. 
This  diurnal  species  showed  a  definite  habitat  affinity  (Table  2.3-50)  for  the 
sagebrush  stands  on  84  Mesa  as  all  captures  occurred  on  the  grid  established  in 
this  type  (grid  2)  (Tables  2.3-52  -  2.3-54).  The  species  was  not  represented  in 
either  October  nor  December,  1974  samples.  The  thirteen-lined  ground  squirrel 
spends  the  winter  in  a  deep  state  of  hibernation  (Lechleitner,  1969)  and  was 
probably  in  the  early  stages  of  this  hibernation  in  mid-October,  1974. 
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Average  weight  for  this  species  ranged  from  58  to  94  g  (Tables  2.3-55  to 
2.3-57  );  values  much  lower  than  those  reported  by  both  Armstrong  (1972)  and 
Lechleitner  (1969). 

2.3.3.3.1.2.3  Golden-Mantled  Ground  Squirrel  (Spermophilus  lateralis)  - 
The  golden  mantled  ground  squirrel  accounted  for  5.41%  of  the  total  small 
mammal  abundance  (Table  2.3-49  )  and  was  the  third  most  commonly  encountered 
species  during  trapping  operations.  Although  this  diurnal  species  was  captured 
in  eight  different  habitats,  it  showed  a  definite  affinity   for  only  two  types; 
pinyon-juniper/south  slope  (grid  B)  and  pinyon-juniper/north  slope  (grid  C) 
(Table  2.3-50  ).  Armstrong  (1972)  supports  this  contention  as  he  notes  that 
relatively  open  woodlands  (e.g.,  pinyon-juniper  stands)  and  forest  edge 
communities  are  preferred  golden  mantled  ground  squirrel  habitat.  The  trapping 
record  for  the  species  during  each  sampling  period  is  summarized  in 
Tables  2.3-58  to  2.3-61  .  As  with  most  ground  squirrels,  it  was  inactive 
during  the  winter. 

A  sufficient  number  of  recaptures  of  individuals  of  the  species  permitted  the 
estimation  of  Jolly-Seber  population  parameters  after  some  trap  nights  for 
grid  B  (pinyon-juniper/south  slope)  and  grid  C  (pinyon-juniper/north  slope) 
(Tables  2.3-62  to  2.3-63  ).  Table  2.3-64  defines  the  population  parameters 
estimated  by  the  Jolly-Seber  method  and  provides  the  corresponding  notation 
used  in  these  and  subsequent  Jolly-Seber  tables.  On  grid  C  (pinyon- 
juniper/north  slope)  estimated  population  densities  increased  from  May  to  July, 
1975.  The  increase  does  not  appear  to  be  the  result  of  recruitment  of  young 
animals  since  no  juveniles  were  captured  on  grid  C  during  July  (Table  2.3-60  ), 
although  juveniles  were  encountered  in  other  habitat  types  during  the  sampling 
period.  The  increase  may  be  an  artifact  of  sampling;  the  result  of  increased 
trapping  success  of  golden-mantled  ground  squirrels  during  July, and  not  the 
result  of  a  greater  number  of  animals. 

Average  extended  range  length  for  this  species  is  reported  for  grids  B  ana  C 
in  Tables  2.3-65  to  2.3-66  ,  respectively.  As  only  individuals  captured  at 
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least  at  three  different  locations  during  any  one  sampling  period  were  used  in  the 
analysis,  sample  sizes  were  low.  However,  the  golden-mantled  ground  squirrel 
does  appear  to  have  the  largest  home  range  of  any  rodent  sampled  during 
trapping  operations.   It  is  also  one  of  the  largest  rodents  (Tables  2.3-67  to 
£.3-69  ).  Since  large  animals  require  more  matter  and  energy  for  their 
maintenance,  they  usually  must  range  over  larger  areas  to  obtain  it  than  smaller 
animals  with  otherwise  similar  food  requirements. 

2.3.3.3.1.2.4  Least  Chipmunk  (Eutamias  minimus)  -  The  least  chipmunk, 
represented  in  samples  from  every   grid,  accounted  for  40.8%  of  the  total  small 
mammal  abundance  and  was  the  second  most  abundant  species  encountered  during 
trapping  operations.  Although  well  represented  in  many  grid  samples,  this 
diurnal  species  was  captured  most  frequently  on  grid  5  (mixed  brush) 
(Table  2.3-49). 

The  least  chipmunk  is  the  most  abundant  Colorado  sciurid  and  has  the  widest 
ecological  range  of  any  sciurid  in  the  State.   It  ranges  from  6,000  ft  to 
12,000  ft  in  western  Colorado  and  utilizes  a  variety  of  habitats  from  sagebrush 
plains  to  coniferous  forests  (Lechleitner,  1969).  Within  thp  area  of  investi- 
gation, the  least  chipmunk  showed  a  definite  affinity  for  five  habitat  types 
(Table  2.3-50)  all  characterized  by  a  high  shrub  cover  (Table  2.3-51). 

The  trapping  results  for  this  species  during  each  sampling  period  are  summarized 
in  Tables  2.3-70  to  2.3-73  .  Like  the  golden-mantled  and  thirteen-lined  ground 
squirrels,  no  least  chipmunks  were  captured  in  live  traps  during  the  winter. 
Unlike  the  ground  squirrels,  however,  the  least  chipmunk  is  not  a  true 
hibernator.  However,  it  does  enter  periods  of  torpidity  during  cold  weather 
and  is  generally  inactive  during  the  winter  (Lechleitner,  1969). 

Jolly-Seber  population  estimates  were  possible  on  all  large  grids  (Tables  2.3-74 
to  2.3-80  )  for  the  least  chipmunk.  Density  estimates  are  consistently  the 
highest  on  grid  A  (greasewood-sagebrush)  and  lowest  on  grids  F  (Douglas-fir) 
and  G  (aspen).  Armstrong  (1972)  reported  that  this  species  avoids  dense 
unbroken  forest  which  explains  the  low  densities  in  Douglas-fir  and  aspen. 
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Average  extended  range  lengths  are  reported  for  the  least  chipmunks  in 
Tables  2.3-81  to  2.3-84  .  The  lack  of  consistently  large  sample  sizes 
prevents  the  identification  of  any  causal  relationships  between  habitat  type 
or  seasons  and  home  range.  However,  it  is  widely  recognized  that  home  ranges 
in  habitats  of  low  productivity  may  be  larger  for  a  particular  species  than 
in  more  productive  habitats  (Pianka,  1974).  The  least  chipmunk  does  have  a 
smaller  range  than  the  golden-mantled  ground  squirrel,  as  would  be  expected 
from  its  smaller  body  size  (Tables  2.3-85  to  2.3-87  ), 

The  results  of  the  analysis  of  stomach  contents  for  least  chipmunks  collected 
during  removal  trapping  operations  are  presented  in  Tables  2.3-88  to  2.3-89  .  The 
least  chipmunk  is  mainly  a  seed-eater  throughout  most  of  the  year.  However, 
during  the  early  spring,  when  seeds  are  not  readily  available  and  succulent 
vegetation  is  abundant,  the  latter  food  item  is  utilized  more  extensively. 

The  reproductive  status  of  female  least  chipmunks  collected  during  May,  July 
and  October,  1975  is  shown  in  Table  2.3-90  m    Female  chipmunks  exhibit  a  single 
annual  period  of  reproductive  activity  corresponding  temporally  to  the  males' 
breeding  period  (Skryja,  1974).  The  fact  that  43%  of  the  females  examined  in 
May  were  reproductively  active,  that  no  juveniles  were  trapped  in  May,  and  that 
juveniles  were  present  in  July  live  captures  samples  (Table  2.3-72  ,  suggests 
the  height  of  least  chipmunk  reproductive  activity  probably  occurs  prior  to 
mid-July.  The  average  litter  size  for  least  chipmunks,  as  reflected  by  the 
number  of  embryos,  ranged  from  4-7  with  a  mean  of  about  .6  (Table  2.3-91  ). 


2.3.3.3.1.2.5  Colorado  Chipmunk  (Eutamias  quadrivittatus)  -  The  Colorado 
chipmunk  was  the  fifth  most  abundant  small  mammal  captured,  comprising  3.14% 
of  the  total  abundance.   Its  distribution  was  limited  to  pinyon-juniper 
woodlands  as  it  was  only  represented  in  samples  from  grid  B  (pinyon-juniper/ 
south  slope),  grid  C  (pinyon-juniper/north  slope)  and  grid  4  (pinyon-juniper/ 
mixed  brush).  This  diurnal  species  was  most  abundant  on  grid  4  but  exhibited 
definite  affinities  for  all  three  types  (Table  2.3-50  ).  Warren  (1942) 
reported  \.hat  the  Colorado  chipmunk  inhabits  forested  and  bushy  areas  in 
Colorado  and  is  particularly  fond  of  rocky  ground.  Armstrong  (1972)  reported 
that  this  chipmunk  can  range  from  4200  ft  to  10,500  ft  elevation  and  typically 
inhabits  areas  of  broken  rocks  and  open  coniferous  woodland. 
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Trapping  results  for  the  Colorado  chipmunk  are  presented  in  Tables  2.3-92  to       m 
2.3-95  .   Expectedly,  the  species  was  not  captured  during  the  winter.  Jolly- 
Seber  population  estimates  are  presented  for  grids  B  and  C  in  Tables  2.3-96 
and  2.3-97  >  respectively.   Insufficient  recapture  data  did  not  permit  the 
estimation  of  population  parameters  for  many  trap  nights  and  thus  formulation 
of  definite  conclusions  concerning  these  estimates  are  precluded  at  this  time. 

Average  range  lengths  are  provided  in  Tables  2.3-98  to  2.3-99  .  Average 
weights  are  shown  in  Tables  2.3-100  to  2.3-102  .  As  evidenced  by  the  data,  the 
Colorado  chipmunk  is  slightly  larger  than  the  least  chipmunk  and  has  a  larger 
home  range. 

2.3.3.3.1.2.6  Deer  Mouse  (Peromyscus  maniculatus)  -  The  deer  mouse  was 

the  most  frequently  encountered  small  mammal  during  trapping  operations  accounting 

for  41.65%  of  the  total  captures  (Table  2.3-49  ).  This  nocturnal  species  was 

captured  in  all  habitat  types  but  was  most  abundant  in  rabbitbrush  (grid  3). 

Its  habitat  preferences  (Table  2.3-50  )  are  similar  to  those  of  the  least 

chipmunk  in  that  it  shows  an  affinity  for  habitat  types  with  a  high  shrub  4 

cover  (Table  2.3-51  ). 

The  summary  of  trapping  results  for  deer  mice  within  each  habitat  type  during 
each  sampling  period  is  shown  in  Tables  2.3-103  to  2.3-107. 

Jolly-Seber  population  estimates  are  provided  in  Tables  2.3-108  to  2.3-112  for 
all  large  grids  except  those  established  in  Douglas-fir  and  aspen.  Like  the 
least  chipmunk,  the  highest  densities  for  the  deer  mouse  occurred  on  grid  A 
(greasewood-sagebrush) .   It  also  occurred  at  high  population  levels  on  grid  E 
(mixed  brush).  Both  of  these  grids  are  characterized  by  a  high  shrub  cover 
(Table  2.3-51  ). 

Brown  (1967)  found  the  deer  mouse  to  be  most  abundant  in  sagebrush  and  mountain 

mahogany  communities  in  southeastern  Wyoming.  He  suggested  that  these 

vegetation  types  produce  large  quantities  of  seeds  suitable  for  consumption 

by  deer  mice.  Larrison  and  Johnson  (1973)  reported  deer  mice  to  be  the  most 

abundant  rodent  in  disturbed  sagebrush  and  shadscale  communities  in   Idaho.  4 
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a      The  species  commonly  occurs  at  all  elevations  in  Colorado  from  low  meadows 
to  alpine  tundra  (Warren,  1942)  and  is  the  most  abundant  of  all  Colorado 
mammals  (Armstrong,  1972).  Williams  (1955),  in  surveying  mice  and  shrew 
distribution  in  central  Colorado  during  the  summer,  found  the  deer  mouse  to 
be  common  in  all  montane  communities  sampled  above  8,700  ft  elevation,  and 
most  abundant  on  disturbed  areas  some  of  which  were  above  9,600  ft  elevation. 
Brown  (1967)  rarely  captured  deer  mice  in  spruce  fir  forests  but  found  them 
common  in  aspen  stands  in  the  Medicine  Bow  Mountains  of  Wyoming. 

Average  extended  range  lengths  are  shown  for  the  deer  mouse  in  Tables  2.3-113 
to  2.3-116.  As  with  the  least  chipmunk,  samples  sizes  are  not  consistently 
sufficient  to  ascertain  the  relationship  between  habitat  and  home  range  or 
determine  if  inherent  sex  difference  exists  in  the  size  of  the  home  range. 
However,  one  unexpected  trend  is  indicated  by  these  data.  Although  deer 
mouse  body  weights  average  about  10  gm  less  than  the  least  chipmunk's 
(Tables  2.3-117  to  2.3-119),  its  average  range  length  for  most  sampling  periods 
is  comparable  to  the  chipmunks.  This  trend  is  contradictory  to  that  established 
A      by  the  data  for  other  species  (golden-mantled  ground  squirrel,  Colorado 

chipmunk,  and  least  chipmunk)  with  sufficient  range  length  data.  Thus,  it 
appears  that  although  the  deer  mouse  requires  less  energy  and  matter  than  the 
chipmunk  by  virtue  of  its  smaller  size,  it  searches  just  as  far  to  find  it. 

The  results  of  the  analysis  of  stomach  contents  of  deer  mice  collected  during 
removal  trapping  are  shown  in  Tables  2.3-120  and  2.3-89  -  Like  the  least 
chipmunk,  the  deer  mouse  is  primarily  a  seed  eater.  It  is  active  the  year 
around  and  appears  to  utilize  seeds  more  extensively  during  the  winter  when 
succulent  vegetation  would  be  limited.  Although  the  deer  mouse  did  not  appear 
to  utilize  succulent  vegetation  as  often  as  the  least  chipmunk,  it  appears 
to  be  slightly  more  omnivorous  in  its  food  habits.  Jameson  (1952),  in  a 
study  of  the  food  preferences  of  this  species  in  California,  found  that  they 
used  a  wide  variety  of  foods.   In  the  vicinity  of  Tract  C-a,  they  were  the 
only  species  of  the  three  whose  stomachs  were  examined  that  utilized  inverte- 
brates or  vertebrates  (probably  carrion)  to  any  extent. 
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The  reproductive  status  of  the  female  deer  mice  collected  during  removal  trapping   ^ 

is  shown  in  Table  2.3-90  .  Most  females  examined  in  May  were  active,  all  were 

active  in  July  and  50%  were  active  as  late  as  October.  King  (1968)  reported 

that  deer  mice  may  experience  a  breeding  season  as  long  as  six  months  and 

have  up  to  3  litters  in  one  season.  A  similar  length  breeding  season  and  number 

of  litters  appears  to  be  evident  here. 

Average  litter  size,  again  as  indicated  by  the  average  number  of  embryos, 
ranged  from  4.5  to  6.7  with  a  grand  mean  of  about  5.5  (Table  2.3-91  ).  This 
is  consistent  with  litter  size  of  deer  mice  reported  by  Brown  (1966)  in  a  study 
in  the  Laramie  Basin  of  Wyoming. 

2.3.3.3.1.2.7  Pinon  Mouse  (Peromyscus  truei)  -  Only  27  pinon  mice  were 
captured  during  all  trapping  periods  and  these  accounted  for  less  than  1%  of 
the  total  small  mammal  captures.   Its  distribution  was  limited  to  pinyon- 
juniper  woodlands  as  it  was  only  captured  at  2  grids,  grid  B  (pinyon-juniper/ 
south  slope)  and  grid  C  (pinyon-juniper/north  slope)  (Table  2.3-49  ).  It  was 
captured  more  frequently  on  grid  B  but  showed  definite  affinities  for  both        ^ 
habitat  types  (Tables  2.3-50  ). 

The  trapping  results  for  the  nocturnal  pinon  mouse  are  summarized  for  each 
sampling  period  in  Tables  2.3-121  to  2.3-125.   In  Colorado,  this  species  is 
noted  as  being  common  only  in  pinyon-juniper  below  7,000  ft  elevation 
(Lechleitner,  1969)  but  has  been  reported  as  an  uncommon  occurrence  in  pinyon- 
juniper  up  to  8,500  ft  elevation  in  western  Colorado  (Armstrong,  1972). 
Douglas  (1969)  indicated  that  the  pirTon  mouse  is  generally  restricted  to 
pinyon-juniper  woodlands  because  it  is  dependent  on  the  juniper  for  nesting 
sites  and  juniper  berries  as  its  preferred  winter  food. 

Average  weights  for  this  species  are  provided  in  Tables  2.3-126  to  2.3-128. 

The  pinon  mouse  appears  to  be  slightly  larger  than  its  congener  the  deer  mouse. 

2.3.3.3.1.2.8  Bushy-tailed  Woodrat  (Neotoma  cinerea)  -  The  bushy-tailed 
woodrat  was  the  seventh  most  frequently  encountered  small  mammal  during  trapping 
operations.  This  nocturnal  species  was  captured  on  three  different  grids,        Vt 
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grid  B  (pinyon-juniper/south  slope),  grid  C  (pinyon-juniper/north  slope),  and 
grid  D  (sagebrush)  (Table  2.3-49  ).  Most  of  the  woodrats  were  captured  on 
grid  B,  and  the  species  showed  a  definite  affinity  for  this  habitat  type 
(Table  2.3-50). 

The  trapping  results  for  the  bushy-tailed  woodrat  are  shown  in  Tables  2.3-129 
to  2.3-132.  The  species  was  not  captured  during  the  winter  sampling  period 
though  Lechleitner  (1969)  reported  that  this  woodrat  does  not  hibernate. 

Bushy-tailed  woodrat  nests  were  frequently  seen  throughout  the  study  area  in 
crevices  in  vertical  cliffs  or  other  high  rock  outcrops.  However,  the 
species  may  select  den  sites  in  a  variety  of  locations  (Lechleitner,  1969). 
On  grid  B  (pinyon-juniper/south  slope)  where  bushy-tailed  woodrats  were  most 
frequently  captured,  nest  sites  were  most  often  observed  at  the  base  of  live 
juniper  trees.  Stones  (1960)  examined  233  woodrat  houses  on  west-central  Utah 
and  found  that  90%  were  in  direct  association  with  live  junipers. 

Average  weights  for  this  species  are  reported  in  Tables  2.3-133  to  2.3-135. 
The  bushy-tailed  woodrat  is  the  largest  small  mammal  species  in  the  study 
area  with  adult  body  weights  ranging  from  130-200  gm. 

2.3.3.3.1.2.9  Red-Backed  Vole  (Clethrionomys  gapperi )  -  The  red-backed 
vole  was  one  of  four  vole  species  encountered  during  trapping  but  was  the  most 
abundant  vole, accounting  for  3.62%  of  the  total  number  of  small  mammals 
encountered  (Table  2.3-49).  The  species  was  captured  on  three  grids,  grid  E 
(mixed  brush),  grid  F  (Douglas- Fir)  and  grid  G  (aspen),  all  above  8,000  ft. 
Warren  (1942)  reported  that  the  red-backed  vole  rarely  occurs  below  8,000  ft 
elevation  and  Armstrong  (1972)  stated  that  this  boreal  forest  species  is  usually 
confined  to  well -developed  coniferous  zones  from  3,000  to  11,000  ft  in  Colorado. 
Williams  (1955)  found  the  red-backed  vole  to  be  abundant  in  lodgepole  pine 
forests  in  central  Colorado  and  Brown  (1967)  reported  this  species  to  be  yery 
numerous  in  spruce-fir  forests,  common  in  lodgepole  pine  and  present,  but  in 
fewer  numbers,  in  aspen  in  southeastern  Wyoming.  However,  in  the  Piceance 
Basin,  the  red-backed  vole  was  encountered  more  frequently  in  aspen 
(Table  2.3-49  )  but  indicated  definite  affinities  for  both  aspen  and  Douglas- 
fir  (Table  2.3-50  ). 
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The  trapping  results  for  the  red-backed  vole  are  presented  in  Tables  2.3-136 
to  2.3-140.   Lechleitner  (1969)  reported  that  this  species,  like  all  the  vole 
species  encountered  during  trapping,  can  be  seen  during  the  day  or  night,  but 
is  most  active  at  night.  It  is  also  active  throughout  the  winter. 

Jolly-Seber  population  estimates  and  estimates  of  average  trap  range  on  grids 
F  (Douglas-fir)  and  G  (aspen)  are  presented  in  Tables  2.3-141  to  2.3-145. 
The  paucity  of  data,  however,  precludes  formulation  of  definite  conclusions 
concerning  absolute  densities  and  home  ranges  for  this  species  at  this  time. 

Average  weights  are  provided  in  Tables  2.3-146  to  2.3-148.  Along  with  the 
sagebrush  vole,  the  red-backed  vole  is  the  smallest  of  the  vole  species 
captured  during  trapping  operations. 

2.3.3.3.1.2.10  Montane  Vole  (Microtus  montanus)  -  Only  5  montane  voles  were 
captured  during  trapping  operations  accounting  for  only  0.18%  of  the  total 
small  mammal  abundance.  Although  the  species  was  captured  in  3  different 
habitat  types  (Table  2.3-49  )  the  majority  of  the  captures  occurred  on  grid  1 
(bottomland  meadow)  and  it  showed  a  definite  affinity   for  this  type 
(Table  2.3-50  ).  Williams  (1955)  captured  montane  voles  in  stream  bottom 
and  grazed  meadow  communities  in  central  Colorado.  Brown  (1967)  likewise 
found  this  vole  to  be  common  in  grassy  meadow  situations  in  southeastern 
Wyoming. 

The  trapping  results  for  the  montane  vole  are  shown  in  Tables  2.3-149  to 
2.3-152  .  It  was  captured  during  all  sampling  periods  except  number  5, 
September-October,  1975. 

Average  weights  for  the  montane  vole  are  presented  in  Tables  2.3-153  to 
2.3-154  .  The  montane  vole  is  the  largest  of  the  four  voles  captured  to  date 
during  trapping  operations. 

2.3.3.3.1.2.11  Long-tailed  Vole  (Microtus  longicaudus)  -  The  long-tailed 
vole  was  the  second  most  frequently  captured  voie  species  accounting  for  1.35% 
of  the  total  small  mammal  abundance.  The  species  was  captured  in  five 
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different  habitat  types  but  was  most  often  caught  on  grid  A  (greasewood-sage- 
brush)  (Table  2.3-49  ),  and  shows  a  definite  affinity   for  this  habitat 
type  (Table  2.3-50  )•  The  long-tailed  vole  inhabits  a  variety  of  habitat  types 
in  Colorado,  from  wet  meadow  to  dry  rocky  slopes  (Warren,  1942)  and  has  a 
wide  altitudinal  range,  from  below  5,000  ft  elevation  to  above  timberline  in 
western  Colorado  (Armstrong,  1972).  Armstrong  (1972),  however,  reported  that  this 
vole  is  most  abundant  in  streamside  meadows  with  a  thick  ground  cover. 
Durrant  and  Robinson  (1962)  found  this  species  to  be  common  in  brushy  meadows 
with  a  sparse  herbaceous  stratum  in  southwestern  Colorado,  suggesting  that  the 
long-tailed  vole  is  not  as  dependent  on  dense  ground  cover  as  is  the  montane 
vole.  Brown  (1967)  found  the  long-tailed  vole  to  be  common  in  meadow  and  bog 
situations  and  in  aspen  forests  but  absent  from  sagebrush  and  mountain  mahogany 
communities  in  southeastern  Wyoming. 

The  trapping  results  for  the  long-tailed  vole  are  shown  in  Tables  2.3-155  to 
2.3-159.  This  species  was  represented  in  samples  from  e^/ery   trapping  period. 
Average  weights  are  presented  in  Tables  2.3-160  to  2.3-162.  This  vole  is 
larger  than  the  red-tailed  and  sagebrush  vole  but  slightly  smaller  than  the 
montane  vole. 

Food  preferences  for  the  long-tailed  vole  captured  during  removal  trapping 
operations  in  aspen  are  presented  in  Table  2.3-163.  As  indicated  by  the  data, 
the  long-tailed  voles  are  primarily  herbaceous  feeders  and  take  advantage  of 
succulent  foods  almost  exclusively  when  available  (Rieve,  1973).  During  May, 
when  succulent  foods  were  scarce  at  high  elevations,  and  late  summer,  the 
long-tailed  voles  utilized  seeds  to  a  greater  extent. 

The  reproductive  status  of  female  long-tailed  voles  collected  during  May,  July, 
and  October,  1975  from  the  aspen  vegetation  type  are  shown  in  Table  2.3-90  . 
Peak  reproductive  activity  for  voles  inhabiting  aspen  communities  appeared  to 
occur  during  July  as  none  of  the  females  examined  in  May  were  active,  all 
were  active  in  July  and  50%  were  active  in  October.  Female  long-tailed 
voles,  like  most  of  the  rodents  in  the  study  area,  are  polyestrous  (capable 
of  more  than  one  litter  in  a  season).   Average  litter  size  appears  to  be  about 
4.5  (Table  2.3-91  ).  This  is  consistent  with  litter  sizes  reported  for  the  long- 
tailed  voles  by  Lechleitner  (1969). 

2.3-203 


different  habitat  types  but  was  most  often  caught  on  grid  A  (greasewood-sage- 
brush)  (Table  2.3-49  ),  and  shows  a  definite  affinity   for  this  habitat 
type  (Table  2.3-50  )•  The  long-tailed  vole  inhabits  a  variety  of  habitat  types 
in  Colorado,  from  wet  meadow  to  dry  rocky  slopes  (Warren,  1942)  and  has  a 
wide  altitudinal  range,  from  below  5,000  ft  elevation  to  above  timberline  in 
western  Colorado  (Armstrong,  1972).  Armstrong  (1972),  however,  reported  that  this 
vole  is  most  abundant  in  streamside  meadows  with  a  thick  ground  cover. 
Durrant  and  Robinson  (1962)  found  this  species  to  be  common  in  brushy  meadows 
with  a  sparse  herbaceous  stratum  in  southwestern  Colorado,  suggesting  that  the 
long-tailed  vole  is  not  as  dependent  on  dense  ground  cover  as  is  the  montane 
vole.  Brown  (1967)  found  the  long-tailed  vole  to  be  common  in  meadow  and  bog 
situations  and  in  aspen  forests  but  absent  from  sagebrush  and  mountain  mahogany 
communities  in  southeastern  Wyoming. 

The  trapping  results  for  the  long-tailed  vole  are  shown  in  Tables  2.3-155  to 
2.3-159.  This  species  was  represented  in  samples  from  eyery   trapping  period. 
Average  weights  are  presented  in  Tables  2.3-160  to  2.3-162.  This  vole  is 
larger  than  the  red-tailed  and  sagebrush  vole  but  slightly  smaller  than  the 
montane  vole. 

Food  preferences  for  the  long-tailed  vole  captured  during  removal  trapping 
operations  in  aspen  are  presented  in  Table  2.3-163.  As  indicated  by  the  data, 
the  long-tailed  voles  are  primarily  herbaceous  feeders  and  take  advantage  of 
succulent  foods  almost  exclusively  when  available  (Rieve,  1973).  During  May, 
when  succulent  foods  were  scarce  at  high  elevations,  and  late  summer,  the 
long- tailed  voles  utilized  seeds  to  a  greater  extent. 

The  reproductive  status  of  female  long-tailed  voles  collected  during  May,  July, 
and  October,  1975  from  the  aspen  vegetation  type  are  shown  in  Table  2.3-90  . 
Peak  reproductive  activity  for  voles  inhabiting  aspen  communities  appeared  to 
occur  during  July  as  none  of  the  females  examined  in  May  were  active,  all 
were  active  in  July  and  50%  were  active  in  October.  Female  long-tailed 
voles,  like  most  of  the  rodents  in  the  study  area,  are  polyestrous  (capable 
of  more  than  one  litter  in  a  season).   Average  litter  size  appears  to  be  about 
4.5  (Table  2.3-91  ).  This  is  consistent  with  litter  sizes  reported  for  the  long- 
tailed  voles  by  Lechleitner  (1969). 
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2.3.3.3.1.2.12  Sagebrush  Vole  (Lagurus  curtatus)  -  Only  22  sagebrush 

voles  were  captured  during  live  trapping  operations  which  accounted  for  0.80% 
of  the  total  small  mammal  captures.  The  species  was  trapped  most  often  on 
grid  D  (sagebrush)  and  grid  E  (mixed  brush)  (Table  2.3-49  )  and  showed  a  definite 
affinity   for  both  of  these  habitat  types  (Table  2.3-50  ).   It  was  also 
captured  on  grid  1  (bottomland  meadow)  during  October  and  December,  1974. 
Sagebrush  voles  are  usually  associated  with  arid  situations  in  Colorado 
(Lechleitner,  1969)  and  are  generally  limited  to  stands  of  sagebrush  mixed  with 
other  shrubs  up  to  9,000  ft  elevation  in  Rio  Blanco  County  (Armstrong,  1972). 
Larrison  and  Johnson  (1973)  found  the  sagebrush  vole  to  be  present  in  small 
numbers  only  in  sagebrush  and  crested  wheatgrass  communities  in  Idaho. 

The  trapping  results  for  this  species  during  each  sampling  period  are  shown  in 
Tables  2.3-164  to  2.3-168.  As  are  all  the  vole  species  encountered  during 
trapping,  the  sagebrush  vole  is  active  throughout  the  year. 

Average  weights  are  reported  in  Tables  2.3-169  to  2.3-171.  The  sagebrush  vole 
was  one  of  the  smallest  of  the  vole  species  captured  during  trapping  operations. 

2.3.3.3.1.2.13  Apache  Pocket  Mouse  (Perognathus  apache)  -  The  apache 
pocket  mouse  was  one  of  the  less  commonly  trapped  small  mammal  species 
during  trapping  operations  and  accounted  for  only  0.44%  of  the  total  captures. 
Although  this  nocturnal  species  was  captured  at  five  different  grids 

(Table  2.3-49),  it  was  caught  more  frequently  on  two  pinyon-juniper  sites, 
grid  6  (pinyon-juniper/sagebrush)  and  grid  B  (pinyon-juniper/south  slope), 
and  showed  an  affinity  for  both  of  these  types  (Table  2.3-50).  Armstrong 
(1972)  reported  that  the  apache  pocket  mouse  generally  inhabits  sandy  sites 
where  burrows  are  constructed  beneath  low  brush  or  cactus.  Douglas  (1969) 
captured  this  species  in  a  burned-off  pinyon-juniper  woodland  in  Colorado. 

The  trapping  results  for  the  apache  pocket  mouse  are  reported  in  Tables  2.3-172 
to  2.3-174.  Although  the  species  was  not  represented  in  December,  1974  samples 
(nor  October,  1974  samples),  Lechleitner  (1969)  reports  that  the  species  does 
not  hibernate. 
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Average  weights  are  presented  in  Tables  2.3-175  to  2.3-177.  Except  for  the 
masked  shrew,  the  apache  pocket  mouse  was  the  smallest  small  mammal  species 
captured  during  live  trapping  operations. 


2.3.3.3.1.3  Seasonal  Variations  in  Small  Mammal  Abundance  -  The  seasonal  changes 
that  occur  in  the  abundance  of  small  mammal  populations  in  the  vicinity  of  Tract 
C-a  are  best  illustrated  by  the  data  presented  in  Table  2.3-48.  The  highest 
trapping  success  occurred  during  sample  period  1,  October,  1974,  when  an 
average  of  15.39  individuals/100  trap  nights  was  recorded.  Small  mammal 
populations  are  generally  at  their  peak  levels  in  late  summer  following  the 
breeding  period.  This  was  evidenced  by  a  high  trapping  success  during  October 
for  most  of  the  species,  the  notable  exception  being  the  golden-mantled 
ground  squirrel  and  the  thirteen-1 ined  ground  squirrel.  However,  these 
species  are  true  hibernators  (Lechleitner,  1969)  and  had  probably  entered  a 
state  of  reduced  activity  corresponding  with  the  onset  of  cooler  days  and 
longer  nights.  Although  not  true  hibernators,  the  least  and  Colorado  chipmunks 
may  stay  in  their  burrows  for  extended  periods  during  cold  weather,  sometimes 
in  a  torpid  state.  During  this  time,  they  may  utilize  stored  foods  gathered 
during  more  favorable  times  thus  eliminating  the  need  to  forage  during  winter 
(Lechleitner,  1969).  Due  to  the  absence  of  these  ground  squirrel  and  chipmunk 
species, trapping  success  (5.37  individuals/100  trap  nights)  was  greatly 
reduced  during  the  December,  1974  sampling  period. 

Although  all  species  were  represented  in  the  May,  1975  samples,  total  abundance 
(12.71  individuals/100  trap  nights)  as  indicated  by  trapping  success  was 
reduced  from  October,  1974  samples.  Most  small  mammal  populations  existing 
in  cooler  climates  are  undoubtedly  somewhat  reduced  by  overwinter  mortality. 
The  extent  of  the  overwinter  mortality  is  indicated  by  the  Jolly-Seber 
parameter  0,  the  probability  an  animal  alive  at  time  i  survives  to  time  i+1, 
estimated  for  those  species  on  the  larger  grids  with  sufficient  recapture 
data.  In  almost  all  instances,  this  parameter  was  the  lowest  for  trap  night  5, 
indicating  low  probability  of  survival  from  October,  1974  to  May,  1975.  Also, 
although  some  small  mammals  may  have  been  at  their  height  of  reproductivity 
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during  late  May,  recruitment  of  juveniles  into  the  active  foraging  population 
did  not  occur  until  later  in  the  summer.  This  is  evidenced  by  the  trapping 
results  provided  for  each  species  as  juveniles  of  three  species  only,  deer  mouse, 
golden-mantled  ground  squirrel,  and  apache  pocket  mouse,  were  captured  during 
May.  Thus,  the  effects  of  overwinter  mortality  coupled  with  the  absence  of 
newly  recruited  juveniles  were  probably  the  main  reasons  for  the  reduced  small 
mammals'  population  levels  indicated  in  May. 

As  indicated  by  the  reproductive  status  for  female  least  chipmunks,  deer  mice, 

and  long-tailed  voles,  most  small  mammal  species  were  probably  near  their 

height  of  reproductive  activity  during  July.  Correspondingly,  juveniles  of 

practically  all  species  were  caught  in  July  grid  samples.  Therefore,  an 

increase  in  trapping  success  would  be  expected  in  July  not  a  decrease  as 

indicated  by  the  data  (11.37  individuals/100  trap  nights  in  July  versus  12.71  in  May). 

However,  in  this  instance  trapping  success  was  probably  not  a  good  indication 
of  total  small  mammal  population  levels.  During  July,  productivity  is  high 
and  food  is  abundant.  Therefore,  baiting  materials  were  probably  not  as 
attractive  to  small  mammals  as  during  other  periods  when  food  was  not  as 
plentiful.  The  result  was  a  decrease  in  number  of  animals  attracted  to  the 
traps  and  a  corresponding  decrease  in  trapping  success. 

By  October,  most  of  the  species  were  finished  or  nearly  finished  reproducing 
and  many  new  juveniles  were  present  in  trapping  samples.  Natural  foods  were 
less  abundant  than  in  July  and  most  small  mammals  were  probably  again  attracted 
to  peanut  butter,  oats,  and  cracked  corn.  The  result,  as  expected,  was  an 
increase  in  trapping  success  (14.52  individuals/100  trap  nights).   In  fact, 
small  mammal  population  levels  in  October,  1975,  as  indicated  by  trapping 
success,  were  comparable  to  the  levels  found  during  October,  1974  sampling. 

2.3.3.3.2  Pitfall  Trapping  -  To  insure  that  all  small  mammal  species 
present  in  the  vicinity  of  Tract  C-a  were  inventoried,  pitfall  traps  were 
established  in  all  major  vegetation  types.  These  traps  are  designed  to  capture 
live-trap  shy  small  mammals,  or  those  not  attracted  to  the  peanut  butter-oats-cracked 
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corn  biit  used  in  live  trapping.  The  results  of  the  pitfall  trapping  program 
are   presented  in  Table  2.3-178. 

To  date,  only  one  small  mammal  species  not  documented  by  live  trapping  methods 
has  been  captured  in  pitfall  traps.  The  masked  shrew  (Sorex  cinereus)  was 
captured  in  greasewood-sagebrush  (pitfall  A)  during  October  and  December,  1974 
and  in  sagebrush  (pitfall  D)  during  October,  1974.  However,  one  vole  and  two 
shrews  were  caught  during  October,  1975  pitfall  trapping  operation,  which  had 
not  been  positively  identified.  This  is  presently  being  done  by  Dr.  Robert  B. 
Finley,  a  mammal ogist  with  the  National  Fish  and  Wildlife  Laboratory. 

The  northern  pocket  gopher  has  been  captured  both  in  pitfall  traps  (May,  1975) 
and  live  traps  (May  and  July,  1975)  on  the  bottomland  meadow  grid.  This 
gopher,  as  other  pocket  gophers,  is  highly  specialized  for  a  fossorial  life  and 
spends  the  majority  of  its  time  underground  (Lechleitner,  1969).  This  species 
has  the  broadest  geographic  and  altitudinal  range  of  Coloradoan  pocket  gophers. 
It  also  has  the  broadest  ecological  tolerance,  occurring  in  greatest  numbers 
on  deep  sandy  soils,  but  colonizing  heavy  clays  and  coarse,  gravelly  soils  as 
well  (Armstrong,  1972). 

The  masked  shrew  is  the  second  shrew  species  that  has  been  documented  to  date 
in  the  study  area.  The  other  species,  Merriam's  shrew,  was  captured  in  a 
live  trap  on  grid  D  (sagebrush)  during  October,  1974.  Shrews  are  highly  in- 
sectivorous (Lechleitner,  1969)  which  may  account  for  the  low  incidence  of 
captures  in  live  traps. 

Although  all  specimens  of  the  masked  shrew  were  taken  in  well -drained,  pre- 
dominately sagebrush  stands,  both  Armstrong  (1972)  and  Lechleitner  (1969)  re- 
ported   that  this  species  is  most  commonly  found  in  moist  habitats  within 
coniferous  forests.  It  is  expected  therefore  that  the  as  yet  unidentified 
shrew  taken  from  the  pitfall  established  in  aspen  vegetation  will  also  be  a 
masked  shrew. 

2.3.3.3.3  Night  Spotlight  Census  -  The  night  spotlight  census  was  conducted 
on  the  nights  of  November  11  and  13,  1974,  February  10  and  12,  June  22  and  25, 
and  October  19,  1975.  Only  one  night  of  the  spotlight  census  was  performed 
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during  October,  1975  because  of  unfavorable  weather  conditions  and  the  onset  of 
mule-deer  hunting  season. 

This  method  of  censusing  nocturnal ly-active  animals,  especially  lagomorphs, 
has  proven  valuable  in  short-grass  plains  situations  but  encounters  problems 
of  visibility  in  the  Piceance  Basin  due  to  the  dense  vegetation  and  varied 
terrain.  A  modification  of  the  standard  method,  as  applied  by  ECI, helps  to 
account  for  this  lack  of  visibility.  The  results  of  all  census  periods  are 
presented  in  Table  2.3-179. 

The  presence  of  at  least  three  species  of  lagomorphs  have  been  documented  to 
date  on  or  near  Tract  C-a.  The  white-tailed  jackrabbit  (Lepus  townsendii) 
and  the  black-tailed  jackrabbit  (L_.  californicus)  were  easily  identified  by 
field  observation,  but  the  cottontail  (Sylvilagus  sp.)  is  much  more  difficult 
to  distinguish  to  species.  A  specimen  was  collected  by  ECI  personnel  and 
identified  by  Dr.  Robert  B.  Finley  of  the  National  Fish  and  Wildlife 
Laboratory  as  a  Nuttall's  cottontail  (Sylvilagus  nuttallii).  However,  it  is 
possible  that  more  than  one  species  of  cottontail  resides  in  the  study  area. 
Two  lagomorph  species  (cottontail  and  white-tailed  jackrabbit)  and  the  porcupine 
(Erethizon  dorsatum)  were  observed  during  night  spotlight  censuses  conducted 
thus  far. 

The  white-tailed  jackrabbit  occurs  on  the  plains  and  in  open  areas  within  the 
Colorado  mountains  where  it  feeds  primarily  on  herbaceous  material  during 
spring,  summer,  and  fall,  but  consumes  more  shrubs  during  the  winter 
(Lechleitner,  1969).  It  has  been  observed  on  the  Tract  C-a  study  area  in  the 
upland  sage  vegetation  type  of  the  84  Mesa  and  among  sparse  sage  or  on  open 
grassy  areas  of  the  Cathedral  Bluffs.  The  black-tailed  jackrabbit  has  been 
observed,  and  a  specimen  taken,  on  the  mowed  hay  field  near  the  84  ranch. 
This  jackrabbit  is  smaller  than  the  white-tailed  jackrabbit  and  characterized 
by  a  black  dorsal  stripe  extending  from  the  tail  onto  the  rump;  its  winter 
pelage  is  never  white  as  in  the  case  of  the  white-tailed  jackrabbit 
(Lechleitner,  1969). 

Nuttall's  cottontail  or  the  mountain  cottontail  is  the  only  cottontail  species 
identified  from  specimens  taken  to  date.   It  inhabits  edge  situations  at 
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elevations  ranging  from  6,000  to  11,000  ft  and  feeds  on  a  variety  of  grasses, 
sedges,   forbs,   and   shrubs   (Armstrong,   1972);   Lechleitner,   1969).     The  desert 
cottontail,  which  also  may  be  present  in  the  Tract  C-a  area,  characteristically 
occurs  at  elevations  below  7,000  feet  and  may  cohabit  the  mountain  valleys 
of  western  Colorado  with  Nuttall's  cottontail    (Lechleitner,   1969). 

Lagomorph  population  estimates  and  general  field  observations  indicate  that 
current  lagomorph  populations  are  low.  Data  gathered  by  Colorado  Division  of 
Wildlife  personnel  across  western  Colorado  support  this  finding  and  show  that 
lagomorph  populations  reached  their  cyclic  low  during  1974  after  having  reached 
a  high  plateau  during  1970.  Populations  are  expected  to  increase  during  the 
next  few  years  (Claud  White,  Regional  Game  Management  Biologist  for  the 
Colorado  Division  of  Wildlife,  personal  communication,  1975). 

The  porcupine  (Erethizon  dorsatum)  is  a  large,  stout-bodied  rodent,  semi- 
arboreal  in  habit,  which  feeds  primarily  on  the  leaves,  bark,  buds,  and  twigs 
of  both  deciduous  and  coniferous  trees.  They  sometimes  eat  forbs  and  grasses 
as  well  (Lechleitner,  1969).  Trees  stripped  of  bark  provide  evidence  of  the 
presence  of  porcupine  in  many  of  the  pinyon  stands  in  the  Tract  C-a  study  area. 


2.3.3.3.4  Bat  Investigations  -  Mist  netting  for  bats  took  place  on 
four  consecutive  nights  in  June  and  on  four  consecutive  nights  in  August,  1975. 
One  or  two  nets  were  operated  each  night  and  over  both  periods  a  total  of  4 
locations  were  sampled.  At  3  of  these  locations,  the  nets  were  placed  over 
stock  tanks  and  at  the  fourth  location,  the  net  was  placed  over  a  small  shallow 
pond.  Five  bat  species  have  been  captured  to  date. 

In  June,  the  long-eared  myotis  (Myotis  eyotis)  and  the  small-footed  myotis  (M. 
leibii)  were  captured  at  two  stock  tanks  in  bottomland  sagebrush  habitats. 
The  small-footed  myotis  is  known  to  occur  in  a  variety  of  situations 
throughout  the  state  and  to  over-winter  in  Colorado  as  well  (Armstrong,  1972). 
The  long-eared  myotis  occurs  in  sparse  coniferous  forests  and  semiarid 
shrublands  in  western  Colorado,  and  migrates  out  of  the  state  in  winter 
(Armstrong,  1972). 
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In  August,  4  bat  species  were  captured  in  one  of  the  same  bottomland  sagebrush 
locations  sampled  in  June.   In  addition  to  the  two  above-mentioned  bats,  the 
California  myotis  (Myotis  californicus)  and  the  big  brown  bat  (Eptesicus  fuscus) 
were  netted  over  this  stock  tank  in  August.  The  California  myotis  is  a  species 
of  western  North  America  and  occurs  only  in  western-most  Colorado  at  lower 
elevations  (Armstrong,  1972).  The  big  brown  bat  is  one  of  the  most  common 
bats  in  Colorado  as  well  as  in  the  United  States. s  This  species  is  well 
adapted  to  human  inhabitation,  roosting  most  often  in  man-made  structures;  and, 
like  the  small -footed  myotis,  the  big  brown  bat  over-winters  in  the  state 
(Lechleitner,  1969). 

Also  during  August  sampling,  a  hoary  bat  (Lasiurus  cinereus)  and  a  small-footed 
bat  were  captured  at  a  small  pond  located  near  a  dense  stand  of  rabbi tbrush  below 
the  Stake  Springs  impoundment.  The  hoary  bat  is  much  larger  than  any  of  the 
Myotis  species  and  occurs  statewide  at  lower  and  middle  elevations,  but  nowhere 
appears  abundant  (Lechleitner,  1969). 

Large,  solitary  bats  have  been  observed  in  flight  on  Cathedral  Bluffs 
(elevations  up  to  8,500  ft)  during  mammal  night  spotlight  censuses.  However, 
our  attempt  to  mist  net  any  of  these  bats  over  a  stock  tank  near  the  top  of 
the  bluffs  in  August  was  unsuccessful.  Dr.  Robert  B.  Finley  of  the 
National  Fish  and  Wildlife  Service  (personal  communication)  has  been  mist 
netting  bats  in  the  area  and  suspects  from  his  captures  north  and  east  of 
Tract  C-a  that  the  hoary  bat  would  occur  predominantly  at  the  higher  elevations 
of  the  study  area  near  coniferous  forests.  The  silver  haired  bat  (Lasionycteris 
noctivagans)  and  the  big  brown  bat  may  also  appear  at  these  higher  elevations 
on  Cathedral  Bluffs. 

2.3.3.3.5  Summary  of  Quarterly  Data  (September  through  November,  1975) 

With  the  exception  of  the  northern  pocket  gopher,  all  species  that  had  pre- 
viously been  live-trapped  were  captured  during  the  October,  1975  live-trap 
sampling  period.  The  number  of  animals  captured  on  all  grids  totaled  753, 
which  is  slightly  lower  than  the  total  for  October,  1974,  but  higher  than  that 
obtained  for  any  other  sampling  period  during  the  past  year.  This  high  trap 
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success  in  early  fall  is  the  expected  result  of  the  recruitment  of  new 
individuals  into  small  mammal  populations  following  spring  and  summer 
reproductive  activity.  Grids  displaying  the  highest  relative  abundances 
of  small  mammals  were  mixed  brush  (north  slope),  greasewood-sagebrush,  and 
rabbi tbrush.  As  in  the  previous  sampling  periods,  the  most  abundant  species 
were  the  deer  mouse  and  the  least  chipmunk,  which  together  accounted  for  88% 
of  the  total  number  of  animals  captured. 

Pitfalls  operated  during  the  October  small -mammal  sampling  period  captured 
nine  animals.  Two  of  these  were  shrews  and  are  presently  being  identified 
by  Dr.  Robert  Finley  of  the  National  Fish  and  Wildlife  Laboratory. 

Analysis  of  stomach  contents  was  performed  upon  13  deer  mice,  four  least 
chipmunks,  and  five  long-tailed  voles.  The  deer  mice  were  captured  in 
greasewood-sagebrush,  sagebrush,  and  mixed  brush  and  showed  a  preference  for 
seed.  The  major  part  of  the  diet  of  the  least  chipmunks,  which  were  snap- 
trapped  in  mixed  brush,  also  consisted  of  seed.  The  long-tailed  voles  were 
captured  in  aspen  and  predominantly  fed  upon  succulent  plant  material. 

Reproductive  status  was  determined  for  eight  deer  mice,  eight  least  chipmunks, 
and  five  long-tailed  voles.  Of  these,  four  deer  mice  and  two  long-tailed 
voles  showed  signs  of  reproductive  activity. 

The  October  night  spotlight  census  was  performed  on  only  one  night  because  of 
unfavorable  weather  conditions  and  the  onset  of  deer  hunting  season.  During 
the  survey  six  mule  deer  and  seven  feral  horses  were  recorded. 

2.3.3.4  Summary  and  Conclusions  -  The  presence  of  28  species  of  small  (and 
medium-sized)  mammals  has  been  documented  by  live,  removal,  and  pitfall  trapping, 
night  spotlight  censusing,  mist  netting  (for  bats)  and  opportunistic  observa- 
tions in  the  vicinity  of  Tract  C-a  (Table  2.3-41).  Data  collected  during  live- 
trapping  operations  from  over  2700  individuals,  comprising  13  small  mammal 
species,  have  permitted  the  formulation  of  several  generalizations  concerning 
the  distribution  and  abundance  of  small  mammal  populations  among  major  habitats 
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within  the  area  of  investigation.  Although  these  generalizations  were 
drawn  from  live- trapping  data  the  generalizations  are  not  necessarily 
restricted  to  live-trappable  small  mammals  but  are  probably  applicable  to 
all  small  (and  medium-sized)  mammals  encountered  except,  of  course,  bats. 

Small  mammals  ultimately  depend  upon  vegetation  for  food,  shelter,  and  in 
some  cases  as  their  only  supply  of  water.   Consequently,  vegetation, 
specifically  the  amount  and  kind  of  vegetation,  is  the  most  important  factor 
controlling  the  distribution  and  abundance  of  small  mammal  populations  in 
the  vicinity  of  Tract  C-a.  Elevation  appears  to  be  important  also,  especially 
for  some  species. 

Within  habitats  sampled  below  8000  ft  elevation,  the  amount  of  shrub  cover 
appears  to  be  the  most  important  factor  regulating  the  abundance  of  small 
mammals.  The  largest  number  of  small  mammals  captured  per  unit  trapping 
effort  (i.e.,  individuals/100  traps)  occurred  on  grid  3  (rabbitbrush), 
followed  in  order  by  grid  A  (greasewood-sagebrush)  and  grid  5  (mixed  brush) 
(Table  2.3-48  ).  Vegetation  data  collected  from  permanent  phytosociological 
transects  on  or  near  small  mammal  grids  showed  that  these  grids  also  exhibited 
the  highest  shrub  cover  of  all  grids  below  8000  ft  (Table  2.3-51  ).  Accordingly, 
the  grid  with  the  fewest  captures  below  8000  ft,  grid  1  (bottomland  meadow), 
also  exhibited  the  lowest  shrub  cover. 

Although  the  same  trend  holds  true  for  grids  above  8000  ft,  i.e.,  more  small 
mammals  are  encountered  in  habitats  with  a  higher  shrub  cover,  total  small 
mammal  abundance  is  lower  for  these  grids  than  for  those  at  lower  elevations. 
This  is  undoubtedly  due  to  the  harsher  conditions  and  shorter  growing  season 
at  the  higher  elevation. 

Species  diversity,  as  indicated  by  the  Shannon-Wei ner  index  which  accounts  for 
both  number  of  species  and  number  of  individuals  of  each  species,  seems  to 
be  tied  closely  to  the  presence  or  absence  of  trees  (i.e.,  pinyon-juniper) 
in  habitats  below  8000  ft.  Of  the  larger  (7.29  ha)  grids,  the  two  that 
consistently  showed  the  highest  diversity  were  the  two  established  within  pinyon- 
juniper  woodlands,  grid  B  (pinyon-juniper/south  slope)  and  grid  C  (pinyon-juniper/ 
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th  slope).  Likewise,  grid  4  (pi nyon-juni per/mixed  brush)  had 
le  highest  species  diversity  for  the  0.81  ha  grids.  Pinyon  and  juniper 
rees  provide  food  for  many  small  mammal  species  that  eat  the  highly  nutritious 
pinyon  nuts  and  juniper  berries.  The  latter  are  more  consistently  available 
than  pinyon  nuts  as  they  remain  on  trees  a  large  part  of  the  year  and  are  not 
so  completely  destroyed  by  insects  as  pinyon  nuts  (Frischknecht,  1975).  The 
cambium  of  pinyon  may  also  be  $aten  by  certain  species  and  the  shreddy 
bark  of  juniper  is  often  used  in  nest  building  (Frischknecht,  1975). 

The  value  of  pinyon  and  juniper  trees  as  a  source  of  food  and  potential  nesting 
sites  is  further  emphasized  when  it  is  noted  that  eight  of  the  13  species 
encountered  during  all  live-trapping  operations  inhabited  pinyon-juniper  wood- 
lands. In  fact,  three  of  the  species,  pinon  mouse,  Colorado  chipmunk,  and  the 
bushy-tailed  woodrat, were  generally  limited  to  this  vegetation  type.  Another 
species,  the  golden-mantled  ground  squirrel, was  caught  almost  exclusively 
on  grids  established  within  or  adjacent  to  pinyon-juniper  woodlands 
(Table  2.3-49). 

At  elevations  above  8000  ft  the  harshness  of  the  environment—not  the 
presence  or  absence  of  trees--is  probably  the  primary  determining  factor 
in  the  distribution  of  small  mammals.  Of  the  13  species  encountered, 
only  5  were  captured  in  grids  established  at  the  higher  elevations. 
Furthermore,  only  one  trappable  small  mammal  species,  the  red-backed  vole,  is 
adapted  to  the  environmental  extremes  of  the  higher  altitudes  (Lechleitner, 
1969). 

The  two  most  abundant  small  mammal  species  within  the  vicinity  of  Tract  C-a 
are  the  least  chipmunk  and  the  deer  mouse.  Both  were  represented  in  samples 
from  e\jery   grid  and  together  accounted  for  82.45%  of  the  total  small  mammal 
abundance.  The  habitat  affinities  of  the  least  chipmunk  and  the  deer  mouse, 
as  indicated  by  chi-square  values  (Table  2.3-50  )>  were  almost  identical  as  both 
species  were  caught  more  frequently  in  habitat  types  with  a  high  shrub  cover. 

The  golden-mantled  ground  squirrel,  though  not  nearly  as  abundant  as  either 
the  least  chipmunk  or  the  deer  mouse,  was  the  third  most  frequently  captured 
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small  mammal,  accounting  for  5.41%  of  the  total  abundance.  This  species 
indicated  a  definite  affinity   for  pinyon-juniper  woodlands  as  did  three  other 
species,  the  Colorado  chipmunk,  piiTon  mouse,  and  the  bushy-tailed  woodrat, 
discussed  previously. 

The  other  seven  trappable  small  mammal  species  were  captured  rather  infrequently 
and  accounted  for  only  6.87%  of  the  total  abundance.  However,  some  species  were 
predominant  in  certain  habitat  types  and  a  definite  pattern  of  macrohabitat 
preferences  was  discernible  for  all. 

Captures  of  the  thirteen-lined  ground  squirrel  were  limited  to  the  grid 
established  in  sagebrush  vegetation  on  84  Mesa, and  accordingly, the  species 
showed  a  definite  affinity   for  this  habitat.  The  apache  pocket  mouse  was 
captured  within  five  different  types  but  showed  an  affinity  for  pinyon-juniper 
woodlands.  Merriam's  shrew,  by  virtue  of  its  one  capture  in  sagebrush, 
indicated  an  affinity  for  that  type.  This  affinity  ,  however,  is  substantiated 
by  the  literature  (Armstrong,  1972). 

Of  the  four  vole  species,  the  red-backed  vole  was  the  most  abundant.  It  is 
adapted  for  living  at  elevations  above  8000  ft  (Lechleitner,  1969)  and  was 
the  predominant  small  mammal  in  both  Douglas-fir  and  aspen  vegetation.  The 
montane  vole  showed  a  definite  affinity  for  bottomland  meadow  while  its 
cogener,  the  long-tailed  vole,  indicated  an  affinity  for  the  thick  greasewood- 
sagebrush-rabbitbrush  stands  characteristic  of  the  bottomland  drainages. 
The  sagebrush  vole,  as  its  name  implies,  revealed  a  preference  for  sagebrush 
as  well  as  for  mixed  brush. 

Of  the  three  species  collected  by  removal  trapping  for  analyses  of  stomach 
contents,  two,  the  least  chipmunk  and  the  deer  mouse,  indicated  preferences 
for  seeds.  However,  both  utilized  succulent  materials  more  frequently  in 
the  spring  when  new  seeds  were  not  yet  abundant.  The  deer  mouse  was  slightly 
more  omnivorous  in  its  food  habits  as  invertebrates  and  vertebrate  materials 
were  occasionally  observed  in  stomach  contents.  Long-tailed  voles,  collected 
within  the  aspen  vegetation  type,  utilized  primarily  succulent  materials. 
However,  it  too  was  opportunistic  when  its  favored  food  was  not  available,  since 
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a  high  percentage  of  seeds  was  found  in  stomachs  of  specimens  collected 
in  early  spring. 

As  indicated  by  both  the  proportion  of  juveniles  in  samples  taken  from  each 
trapping  period  and  reproductive  data  collected  from  least  chipmunk,  deer  mouse, 
and  long-tailed  vole  specimens,  the  peak  of  the  reproductive  activity  for 
most  of  the  small  mammal  species  encountered  appears  to  occur  from  May  to 
July.  Correspondingly,  small  mammal  population  levels  are  at  their  highest 
in  lata  summer  after  the  breeding  season.  Overwinter  mortality  results  in 
population  lows  during  early  spring. 

Several  species  of  small  and  medium  sized  mammals  not  amenable  to  inventory 
by  the  live-trapping  techniques  employed  where  documented  by  other  methods. 
Pitfall  traps,  established  in  all  major  habitats,  revealed  the  presence  of  the 
masked  shrew. 

A  cottontail  and  two  species  of  jackrabbits,  the  white-tailed  jackrabbit  and 
the  black-tailed  jackrabbit,  as  well  as  the  porcupine,  were  seen  during  night 
spotlight  censuses.  The  censuses  confirmed  information  obtained  from  the 
Colorado  Division  of  Wildlife  that  lagomorph  population  levels  in  the  Piceance 
Basin  are  low. 

The  presence  of  two  species  of  bats,  the  long-eared  myotis  and  the  small -footed 

myotis,were  revealed  by  mist  netting  during  June,  1975.  Two  more  species, 

the  California  myotis  and  the  hoary  bat,  were  documented  during  August  sampling. 
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Table  2.3-41   Species  of  wild  mammals  encountered  to  date  in  the  vicinity  of 
Tract  C-a  for  RBOSP.* 


FAMILY 
Species 


Common  Name 


4-letter  Code 


** 


SORICIDAE  (Shrews) 

Sorex  cinereus 
Sorex  merriami 


Masked  shrew 
Merriam's  shrew 


SOME 


VESPERTILIONIDAE 

Myotis  californicus 
Myotis  evotus 
Myotis  leibii 
Eptesicus  fucus 
Lasiurus  cinereus 

LEPORIDAE  (Hares  and  rabbits) 

Sylvilagus  nuttal 1 i  i 
Lepus  californicus 
Lepus  townsendii 


California  myotis 
Long-eared  myotis 
Small -footed  myotis 
Big  brown  bat 
Hoary  bat 


Nuttall's  cottontail 
Black-tailed  jackrabbit 
White-tailed  jackrabbit 


SCIURIDAE  (Squirrels,  ground  squirrels, 
chipmunks) 
Eutamias  minimus 
Eutamias  guadrivittatus 
Spermophilus  lateralis 

Spermophilus  tridecemlineatus 

Tamiasciurus  hudsonicus 

GEOMYIDAE  (Pocket  gophers) 

Thomomys  talpoides 


Least  chipmunk 
Colorado  chipmunk 
Golden-mantled  ground 

squirrel 
Thirteen-lined  ground 

squirrel 
Red  squirrel 


Northern  pocket  gopher 


HETEROMYIDAE  (Pocket  mice,  kangaroo  mice 
and  kangaroo  rats) 
Perognathus  apache 


CRICETIDAE  (New  World  mice  and  rats) 

Peromyscus  maniculatus 
Peromyscus  truei 
Neotoma  cinerea 


Clethrionomys  gap peri 


Apache  pocket  mouse 


Deer  mouse 
Pinon  mouse 
Bushy-tailed  woodrat 
Gapper's  red-backed  vole 


EUMI 
EUQU 
SPLA 

SPTR 


PEAP 


PEMA 
PETR 
NECI 
CLGA 
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Table  2.3-41  (Continued) 


FAMILY 
Species 


Common  Name 


4-letter  Code** 


CRICETIDAE  (Continued) 

Microtus  longicaudus 
Microtus  montanus 
Lagurus  curtatus 

ERETHIZONTIDAE  (Porcupines) 

Erethizon  dorsatum 
CAN I  DAE  (Coyote,  wolves  and  foxes) 

Cam's  latrans 


Long-tailed  vole 
Montane  vole 
Sagebrush  vole 


Porcupine 


MILO 
MIMO 
LACU 


Coyote 


MUSTELIDAE  (Mustelids,  weasels,  skunks) 
Mustela  erminea 


Mustela  frenata 
Taxidea  taxus 

FELIDAE  (Cats) 

Lynx  rufus 
EQUIDAE  (Horses)*** 

Equus  cabal  1  us 

CERVIDAE  (Deer  and  elk)**** 

Cervus  canadensis 
Odocoileus  hemionus 


Ermine 
Long-tailed  weasel 
Badger 


Bobcat 


Feral  horse 


Elk 

Mule  deer 


*The  following  authority  is  used  for  small  mammal  nomenclature: 

Hall,  E.R.  and  K.R. Kelson.   1959.  The  mammals  of  North  America.  Ronald 
Press  Company,  New  York.  1162  pages. 

**used  on  small  mammal  live  trapping  data  sheets 

***The  following  authority  is  used  for  feral  horse  nomenclature: 

Blair,  W.F.,  A. P.  Blair,  P.  Brodkorb,  F.R.  Cagle  and  G.A.  Moore.   1968. 
Vertebrates  of  the  United  States,  second  edition.  McGraw-Hill  Book 
Company.  New  York.  616  pages  i 

****The  following  authority  is  used  for  large  mammal  (except  feral  horse)  nomemclature 

Lechleitner,  R.R.   1969.  Wild  mammals  of  .Colorado.  Pruett  Publishing  Company, 
Boulder,  Colorado.  254  pages. 

2.3-221 


to 

;a  v-  co  oj  o  ^-  n  ifMnrA  f-  co  -^  cv 

tl  a 

O  C^  t>-  cr\  vo  t^-  O  vo  t^\  c^  ^j-  v-  tr^  -^ 

w      fh 

1-3 

LPv  C\  VD  CO  CT»  CTM-Tv  CD  t^  VD  LT\  vjD  LT\  D— 

OOOOOOOOOOOOOO 

'hO'd 
o 

CD    CQ 

ra  2  fd 

1 

k\  rr\  en  cr»  k>  k^  tr>  cr\  cj>  vd  cm  vo  rr\  ^0 

CD  H  -H 

cr\  cpi  o>  o^  <y\  cr>  o~>  cr>  o  ^.-  oco  m  co 

P  o3  in 
ri  !>  to 

J3 

VD  '.O  O  O  vfl  VO  i.O  O  VO  CM>  K>VO  ^ 

f 

OOv-v-OOO^-^-v-v-v-Ov- 

H  hd  h 

W 

P    CD    Cti 

cq  -P  E 

a  o  E 

•- 

'^-■r-co-^c\jT-i>-v-LrNt>-i>-T-  co^- 

O    CD 

to 

C0OOOOO^OOOOi-t-v- 

ro   ft  E  P-i 
CD    >^         CO 
CO    O  H  O 

fi 

oooooooooooooo 

CO 

OOOOOOOOOOOOOO 

ri       H  P-l 

K 

f 

•H   E   o3  fd 

cO  ^  a 

,q  E  cq   Fh 

v-cnOtAOVD^'t^v-voO'vOCTi 

3  -H          O 

«. 

CM  IT\  OJ  LT\  mm  CT\  ^  VO  O  m  K\  I—  CO 

Xrl'H 

l-rH 
Mm 

K>*X)[>-CTiVOU5CMCrvT-CMO>vC0t.'^CT» 

•>  03  H 

v — ' 

~n  E  co   j* 

m 

OOOOOOOOt-t-OOOO 

K     ~  Fh  t>- 

' — v-*  o  o> 

X — s  IfH    T- 

OMr-Lnoi-o»KNcrvOc\it-^-i>-coco 

00  - 

•. 

•vj-  co  <vi-  co  vo  t-  v-^-  vr\  co  tov  co  La  <j\  cm 

•h       -— ^C\J 

w 

ravct^-a^vovoKNcriv-cJcTvCON-NO 

OOOOOOOO^-^-OOOt- 

a  F          | 

£  c    ^cr* 

•H    {r    +3  v- 

^•H 

,-v ^ 

!>>       H  Fh 

cd  a 

p  c-    -h    CD 

-cj                        a,  ft 

•H  Jr.  &  ,o 

CQ                               O    O 

CO           05    O 

2           ,3                   rH  H 

Fh  <h  p  -p 

FH           CQ                  CQ    CQ 

O    C  -H    O 

rQ        3 

>      2  o 

Fh           ^J^ 

•H    O    cr" 

ra               rQ              &    -P    P1 

ra  o  '.i>     •> 

CD          CD          CQ    2    Fh 

S          v- 

CD 

W         tdO        ^   O   O 

FH    C.    T3 

P. 

^           -h       o3       Fh  ra  ri 

CD  -H    CT3 

£  Fh  d  o 

>-. 

o            Era      ,0^ 

E-{ 

T3                "\        ^^          CD 

•H    C         -H 

o3             U        Fh        to  Pi  Pi 

CD  t>     *  Fh 

£ 

o            cd       cd  |3  c\3  a>  a 

Ss      -~^  cd 

o 

E              Pi       ft  o  ra   ft  ft 

1       »v-^  ft 

•H 

ri'H.Sl'H-d      Irlrl           &    FH 

£^  M 

•P 

t3       ra  q  ra  d  rf^  c  p       ra-H 

jd  ,iq    pj    ^    ^    ^    CD    O    J3    3  rC)    ^  CH 

o^-^  ctf   CD 

03 

3r,  SM 

-P 

cd  cq  Fh  *f-3  Fh  t-3  e  o  t-ztt>  cq  Fh 

g  P "!  w  ft 

o 

SFn+^a        szjTDcnFd^FH        cd 

g^-    E 

tC 

,£p^  to  a3 

CD 

OrO'dCoOdra    O    OrQ'DHc! 

CO  **--—•  0Q 

> 

-p  a  rQ  \>>  cd  \>>tf  o3  ;>>  >>  cd  cd  to  c. 

+^    QOrQ   jJXFiHOFlFiM  I-,'    2    ft 

o  o3  o3  -h  -h  -h  ft  Fh  -h  tH  a3  -h  o  cq 

£ 

pqwSPHSPH!=)c!jpHF4WSP<! 

1 

CO 

O 

•H 

-P 

•H   £ 

v-c\j^^-LAVDixfqoP  pa  Ph  c±5 

CD 

U  uC 

H 

<3  -H 

rQ 

CQ 

cd 

CD 

EH 

n 

2.3-222 


-  3 

W        P) 

CH    Pi 

"+H    O  <X3 


O    CO 
CO    P>  T3 
-i  -H 

>  to 


o 
-p 
c? 


•H  no  t— i 
-P    0    Ctf 

O    O    2; 

C    CO 

tj   Ph  B  Ph 

CO 

CO    CD  H  O 


'^T>  C\J 


I  .c- 


•H   CD 
tJ   o 


a 


CO 

I 

CO 
C\J 


o 

rQ 

EH 


I  3 


Pi 
!> 


;:; 


tn 

o 


tn 

I  VD     1 


C 

o 
o 


O^D  O 

•     •     • 

O    O    T- 


v-  CTv 
CTMD 

I  rn  r- 

•      • 

o  o 


cnCi^O^O 

CTv  O  CT>  O  0">  o 

O  O  V.0  C  VD  O 

•      ••••• 

%-  o  o  o  o  o 


t-  O  mO  o  o 
CM  O  •<-  O  O  O 

o  o  o  o  o  o 


CT»tn  mC  men 

cncncno  ctn  <t\ 

O  VO  O  O  I  *£>  VD 

•        •        •        •  a        * 

v-  o  o  o  o  o 


OM>  O  Q        vO 

t-  c\j  o  o      tn  v- 

O  C  O  O    IOC 


o  o  c  o  o  o      o  o  o  o 


o  o 


v-  O  O  O  tn  o 
VO  C  CM  O  ^-  O 
C-  O  -<-  O  %r  O 


VO  CP •  m  O  tn  l  PS 
CM  in  -tf-  O  m  C— 
C—  tn  "d-  O     I  CM  ^r 


OOOOOO        OOO 


O  O 


^  O  o  O  tn  O  O  tn  tn  tn  O  o  v-  ■<- 

OOv;-Ocr>0  0[>(r\cr>OO^cn 

BOvOvoOOt-tA^OOr.v 

oocoooooooocoo 


,3  Th 

CO    -rH 


r-j-rs  CO    H 

I   I  2 

Pi  3  Pi 

o  o 


CO 

d  iH  pi 


£  £  ^M  3  Pi 

•H  -H   Cv?  -H    O   CO 
Ph  Ph  CO  S  p  <^ 


CM  m  -^  in  VD  c—  «s{  P~  O  P  pi  £h  Cl3 


o 

•H 

-O 

RJ 
Ph 

c 
o 

Pi 
o 

cd 

-P> 
ctf 


-P 
PS 

a 

•H 

o 

•H 

«H 

«H 
pi 

CO 

5 


2.3-223 


0  cS 


i 

CO 
CM 


o 

rH 

rQ 

Eh 


ha 


W 


CD 
P. 
>: 

Eh 

o 

•H 

■p 

0 

.0 


O 

■H 

•P 

•H   £ 
PH    ^ 

CQ 
CD 


C\J  CD  v-  <M  CM  t~-(\lhOC'J  C  J  m  rr\  ^ 

co  co  cot>-c>>v£)(r-c--coc3r--vx>cr\r-~ 
o  o oooocooooooo 


CT>  <T>  CT>  V.O  KN  VO  ro  <T>  C\J  CTi  VD  (T\  K\  CT\ 
CTi  G^  CT\  CO  (T\  CO  CT>  C7\  CT>  O  CO  OCAC^ 
O  O  O  m  vd  rr\  vd  O  C—  O  N"\  vo  vo  O 


O 


O 


t^o^ojtALnotovDc^  !>-  c^  ^i-  c— 

^v-Cv-Ot-CXJOOOOOOO 

ocoooooooooooo 
ocoooooooooooo 


C—v-t^-v-CJNKMr-t--  KN  CO  IP*  fr\VO  CPv 

t-ojc-vocvjcrvvo^-r-crtr-ojcvjc^ 

CO  CT>  CO  CT\VO  CO  va-  00  'vi'-  CV  Ch  O  VO  r- 


oooooooo 


o 


o  o 


ootr-^-t-c\jLp»Ocr>Of-co>j3Lno 

OVQCJ\0^-^0^-'t^O>v:TT- 
CT»  CJ-.  CO  C  O  CJMn  CO  "vj-  ^  m  O  VD  CO 


OOOv-OOOO 


O  v-  o  o 


p< 


c\j  kn  ^t-  in  ko  f-  <^  pq  o  PI  pq  ^  ci? 


2.3-224 


-  w 


c; 


•v  Q 


u 


I 

CO 


rQ 

EH 


W 


w 


O 

Q 

EH 

P 

o 

•H 

I  J 

P 

o 

(D 

!> 


P 
o 

•H 
-P 

■h  rt 


P 


•H 
C3 

O 
P 


C\J  LT\  to  !T\  LT\  D- O  OCMAO^)  O  CO 
(M  in  VO  ^t  CO  r-  m  ia  n  CvJ  vj-  o  O  LfN 

[^r-i^a>a^co^r~cooocor--OLr\ 


OOOOOOOOOOOO 


o 


toivx>cr\cr\tr\v£)t^vDv£)c\jMDcr\^^cr> 
cr\coaNcr>cr>cocr\CO^o>coocrMj> 

VO  IO  O  OMD  to,  VO  to  CT>  IT-  toy  KO  \Q  O 


O 


O 


O 


O 


VD  v-  to  O  O  *-  CO  Q  O  O  O  O  O  to 
OOOCOOOOOOOOOO 

oooooooooooooo 


O  I -A  v-  C\J  o-  to,  ^  CM  \.o  CM  >D  O  O  K> 

^OlACTiVOO'^OVO^r-r-VOm 


o 


o  o  o  v-  o 


o  c 


o  f~  en  co  ^  ^  o  o  *e  t>-  lt\  t>  to  to 

O  «^-  v-  ro  CO  to  C\J  »st-  to  r—  MD  to.  <T\  t- 

ia  o  ^d  O  W)  r-  in  o  ^o  \r  ^-  r-  •-.()  vo 


Ov-O 


o 


o 


o  c 


O    CD 

,3 

Pm  Pi 

CO 

o  o 

P 

rp 

H  H 

P 

CO 

CO    CO 

rQ 

2 
p 

rP^ 

fd 

rQ 

rP    P    P 

0) 

o 

CO      P      P 

1  • 

r  *. 

tt) 

P  o  o 

1> 

•H 

CtJ 

P   CO   £ 

o 

0 

CO 

T3 

\^ 

CD 

03 

P 

p. 

t»0   P     P 

o 

o 

CD 

:--- 

C\j    O    (D 

0 

ft 

Pi 

o 

CO    Ph  P, 

A 

•H,d 

•H 

•'O 

1  -H  -r-; 

rP      Pi 

'O 

CO 

p   CO 

pi 

ci 

'C    !h   P 

CO    -rH 

g 

rc; 

p 

3  pi 

P> 

o 

o  pi  p 

1 

P'H 

ra 

p. 

•l-D  ^ 

■n 

a 

O   TD'O 

ra 

p 

^ 

,; 

rQ 

1    rQ 

1 

■>    i     r 

p  rQ   CO 

P 

P 

p 

£ 

T3 

0)    P    P 

P 

d 

O    rD 

•H 

O  ID 

o 

rt 

CO   o  c 

rQ 

T3  H 

i  : 

-p 

CD 

rQ 

>>  o 

:>> 

ro 

C\j     >S   >5 

o 

O    fcjO 

CD 

-p 

i . 

Q 

p  M 

p 

'— ! 

o  p  p 

'...: 

ri      r-5 

p 

o 

c\i 

d 

•H  -H 

•rH 

P 

P  -H  -H 

d 

•H    O 

ra 

FQt: 

f^Pi^ 

P-i  p) 

Cb  Ph  Pm  CO 

^7*    <-> 
r — i    — i 

< 

CM  to  *tf-  IX\  VO  r-  <A  PQ  O  P  pC]  Ph  ci 


2.3-225 


»- 

R 

— 

•H 

H-1 

R 

2 

C:-- 

Q 

r-  -ji 

o 

- 

CO 

CO 

1 

T 

£1 

•H 

-p 

l 

R 

re 

i  , 

c- 

•r 

r~i 

-1- 

'< 

ro 

02 

■  .i 

o 

o 

a  CO 

TD 

'.\ 

a  c 

CO 

r 

CO 

H  : 

r    . 

•H 

CO    r 

./O 

? 

F-  c 

n 

£j 

•H 

1.   J 

•\ 

cc 

•— -» 

to  ro- 

•- 

C~n 

h 

r« 

f ;  v- 

v—y' 

•  -— x 

O 

CO  - 


o 

s.w-*' 

;  --. 

» 

H 

V * 

-JJ 

"C 

o 

::" 

1  ', 

fo 

o 

r! 

1 

"T~ 

i 

-^- s 

•H 

** — 

>S 

i — ; 

cr> 

P 

— 

•i— i 

H 

": 

_Q 

* 

r-. 

ra 

-P 

F-, 

' 

4-3 

<T 

-> 

*r-| 

•H 


C 


LO 


R   "-!  c:   c 
•H    C3         -H 

-  O 

r  rH  a  h 

R    il"^  £, 

rC   'O   PO    0: 
CO     -'v_v  CO 


I 

CO 


I — I 


-    ! 


'H 


•H 
R 
CO 


•  : 


:,N  ,      v-  V  v^ 
•  v  O  •      CM 

I  O  •<  ro-  en  -.- 


i    .  O  ---  O         I 
O  vo  tO  C\:  ro-  c 
I  vo  vo  c—  .   ,  - 


o  c  o  o  o      o  o  o  < 


O  CO.  C  ■  <C  to  CO  O  OO  v.-?        '  i  ViO  V.0 

O  OOC  OO  O  O  ^   CO  C    O  rO  •"  " 

C  i  O  C    to  '    •  VO  O  ^C  CO  to-  ro '  '■->  t*  o  I 


Cv-cc  to  v~  cr»  o  to  co  co  c  i  c-  ■    ro- 
O  r-  :  v-   :  -  ::;■!-  o  O  C  O  c  '  O  *-■  O 

o  o  o  c  e  o  o  o  o  o  o  o  c  o 


o  o 


o  o  o  c 


C  tO  C  ',  O  v0  «<:.-  O  CA  L  \  v-  vO       -  *- 

o  co  cv  c  -•'•  ro-o  lovd  co  c:      co 

c  v-o  - .  cvo  cjcowco':  .    o 

o  o  c  o  o  O  O  O  t-  t-  o    •  t- 


O  CO  to  t-  ivO  <  o  O  O  >vO  vs-  v-  ■v  to-  •_:•. 
O  t-     .ro-    -.  co o  C—CO  —  r.>o  ■    - 
o  ro-  -    co a  o  cm  o  oo  cm  :-~\  ro-  ro-  ■<-  cm 


o  o  c   c  o  o  c 


O  r-  r- 


rH 

i 

c. 

o  c 

<-? 

rR 

(— 1  r~\ 

JL* 

CO 

CO    CO 

rO 

pi 

jU 

.„ 

rQ 

-P     ^J' 

CD 

Q) 

00 

P      f-' 

,"  ; 

P3 

o  o 

•t-i 

Q 

R 

c    o 

c- 

•■ 

rQ 

CO 


jO 

P   : 

. 

CO    P 

•rS  f/0 

•r-l 

1    -H  -H 

'     -i     r-j 

~ 

r-     "•. 

R    :  , 

ns  R  r. 

r'  •-: 

R  rR   ; 

pi  c 

O    p    p  ^Q 

3 

•;—.:■   *  • 

"-*  a 

O  -n-n  ; , 

R-i 

-    d   ' 

!    - 

i 

^    I    I   r 

r     -        i-_ 

r— 

R  '■■: 

c.j  r  c    :■: 

OO 

CO  rc   ..- ■! 

O  rC 

o  r. 

N    O    C 

ro  .--; 

5 

t-  j  •■ 

Cj      >3 

o    ■ 

R    I- 

R  H 

•■;    R 

)  -  r^ 

C     05    C 

•-;  -h 

•H    C 

r-i  -H  -:     ;- 

-1       O 

Oh  U 

CO  Ph  P  •:  "  :• 

vd  ^ 


,-•-:  -.  i 


R 

O 
•r-! 


Cj 


c 

C:__- 


M 


2.3-226 


■:,r\ 


l.  1 
o 

-  . 

r. 

c: 

c 

t 

r:  ■-  o 




t :  ':.    '  C :  •'  - 

I        I       '.II 


.'  r-         r-\  -. 


2.3-227 


p 

D 

• 

'U 

U 

U 

■n 

0 

P 

•H 

H 

I 

1 

0 

0 

•p 

f-l 

•H      •> 

,cj  m 

-P  c- 

-~ -CK 

^ — 

CO 

p> 

•l 

-;-j 

vO 

CO 

CM 

cu 

1 

P 

CO 

•H 

%— 

H 

E 

r"> 

C) 

05 

o 

1  Tj 

0 

r& 

» 

•H 

O 

f-l 

-i-> 

'O 

o 

to 

•H 

P 

P 

H 

O 

•H 

p. 

rP 

P 

0 

0 

H 

c 

u 

p 

o 

ri 

P 

CO 

r  r* 

to 

p  p 

O  -H 

^ 

CO    ■"-, 

H-> 

H    CO 

P'  'O 

CO  -r-l 

O   p 

P   W) 

tOH 

P  P 

•H   p 

p,a 

Pn  P 

o5  E 

P 

-P  H 

H 

<H    P 

O    £  Pm 

CO  CO 

>■>     o 

p  i-:  p. 

P  h  r" 

1% 

PRO 

co  o  m 

co 

u-> 

i 

CO 

o  o  o  o  o  o  o  o  o  o  o  o  o  o 

r-l  P. 

OOOOOOOOOOOOOO 

oocooooooooooo 

0 

OOOOOOOOOOOOOO 

r 

P  :^ 

o 

ooooooooooooo 

-d 

OOOOOOOOOOOOOO 

o 

r-ooooooeooooo 

r : 

-■i 

o 
o 

ooooooooooooo 

ooooooooooooo 

O  N"\0 

<,- 

o 
o 

ooooooooooooo 

ooooooooooooo 

a 

t>  P 

•p  ri 

J-3   17— 

OOOOOOOOOOOOOO 

p  p, 

OOOOOOOOOOOOOO 

r-l    P 

o 

O  ro 

T— 

P  H     •< 

rd 

O    CO 

P  -P 

j  -i  ; 

. 

W    i      . 

o 

p. 

O  r\ 

CO    CO 

O  CO  O  O  O  O  O  O  O  O  O  O  O  o 

a3  E-i 

o 

t-OOOOCOOOOOOO 

O     O 

•H  O 

>v- 

•H 

rb    f-l 

P    0 

H  Pi 

0    0 

rP                             P:  P 
CO                        o  o 

P      -P          Hi-: 

P           CO                   CO    CO 

,Q        p 

P             ,CP 
ro         ,o         ,p  +S  +» 

0       a       co  p  p 
H       to      Poo 

0 

;"": 

•H          d          P    CO    p 

r 

o 

i        co       /-  ^-^-^ 

J--^ 

ru 

*^       *\         0 

J3 

p 

P             P             M  f-l    f-i 

o 

O          0    5    P    0    0 

P 

G 

P,          C 0  O    CO    Pi  Ps 

o 

fl  'n  ^  -H  r;      I    -H  -H          ,P    P 

•r-l 

ro 

CO    P    '-0    P    C-.5   rCS    P    P            O  -H 

J_3 

p 

,P  p  P  P  P  a  o  p  :.  .-  p  cH 

P 

CO 

co  T-i  -n  f-i  •■-=  E3   C  \t.-=  co  p 

_0 

H 

P    rO       |      /0       |                 •-       |         |       p    rO     CO 

o 

C5 

f-i  -:J  p       rl  rc  c;  p  p  f-i       q 

I. ' 

o 

,Q  -H    O  'C    O   p    CO    C    O  ,'"'  ' 

0 

HJ 

0  rO    |>s  0    t>>  rf    P    >5  |:  i  0    0    •    i  CJ 

^ 

-P 

t  ;,o   p   p   p  r-i    :.'   P.   P   ■'   )  •  '   7j    7 

b 

P  P  -H  -H  tI    c,  p  -h  -:    t     -H    O   CO 

r-» 

ca  n  ph  :^  r-.  po  o  p-i  f         .     ■  : 

•p. 

f-l 

■5— 

Cm  ^^^  -v,-  :.r\v.D  f-  <  p"-i  O  R  T  I  !   i  Ci3 

o 

c 

O 


o 

O 

co  ri 


o 

•H 

rP 

> 

-.— 1 

* 

f-  - 

cv 

p 

•r-l 

p 

O 

C.H 

^H 

O 

^J> 

-   ^ 

0 

co 

ra 

■-1 

lo 

•r-l 

0 

T3 

o 

0 

z\ 

-L5 

^ 

■H 

tu 

^ 

ro 

0 

cl 

p 

jj 

^H 

^o 

G 

0 

j- 

rj 

r"  ) 

0 

c 

p 

II 

1 — ! 

■H 

-o 

^ 

2.3-228 


n 

o 

•l-l 
l-l 

I 

CJ 
C! 

-p 

'-! 
•H 


' 

; 

f- 

'     . 

i 

\— 

•, 

-0 

rj 

i 

. 

i 

, 

V 

X~ 

C 

■- 

:  , 

cS 

.'-■> 

1'' 

"> 

Jj 

r 

5 

r. 

■h 

," 

: 

.;  3 

C3 

r— ; 

c; 

tj 

c 

c  . 

H 

c 

p 

I  J 

^ 

•— N 

02 

ro 

' 

•rH 

* — ' 

Jl| 

c: 

.'i 

r-i 

" 

cd 

t  _ 

P 

■H 

El 

O 

CO 

^- 

. 

r> 

H 

r 

r-l 

-.- 

ci 

|— ! 

r:r , 

k  n 

CJ 

o 

(.' 

cd 

o 

J: 

> 

PS  o 

ol  ; 

in 

LT> 

•  o 

1-^ 

• 

' 

CJ 

c> 

' 

;^ 

% 

r ;•  NA  O  O  O  O  C  O  O  O  O  C  C  O 


-<J    f-! 

*3" 

" 

o 

• 

f. 

r  ^ 

LT\ 

> 

OC.'COOOOOOOOOCO 


c  o  o  o  c  o  c  o  c  o  c  o 


a  o 

M 

o  o 

p 

A 

r-:  h 

:'i 

a 

o  w 

,:; 

2 

r"  ,n 

r^j 

o 

o 

a  r;  f-i 
r>  G  o 

b 

■I  i 

ra 

':  I'j  £ 

*^ 

\^ 

'6 

C) 

P,  b 

:  •)  u  u 

c;   c  o 

■ 

o 

.•: 

•<  ! 

•'■!  *0 

1 

H 

rc 

C1 

to 

c  ;-■  :■■ 

cq  -h 

o 

£ 

'•< 

%''■ 

p 

S  r; 

/. 

»  ->  l 

C'J 

3 

f  > 

•■ 

r  i 

■r~Jj3 

O  •.-.■•-: 

c. 

■ 

! 

r~! 

1 

1 

r-  i   i 

1 

- 

-!  "> 

1 

r„ 

' 

b 

■ 

o 

f  ■ 

C'J   o   o 

rw;  — 

c 

-J3 

ri  ::;, 

c 

.  - 

; 

:  t 

'. ' 

.-i     ,-.     r- 

CJ 

c .. 

■ 

:  i  -h  -h 

c' 

■h  ■: 

!  ^ 

!  -T.  - 

C\! 


lf\ 


O 


cl 


cj  :'i'.-ir\v.n  t~-- 


2.3-230 


CJ 


U 

O 

13 
O 

R 
•H 

h 

o 

CO 


c 

O 

* 

ri 

3 

H 

■ 

r  1 

r 

I 

o 

rj 

o 

c> 

!»» 

ro 

H 

r-; 

3 

l\ 

-j 

-:J  d 


e3  ti 


O    d 
*;.■*  n 

C)  rH 

f>H 
■H    Cj 

r     I     ! 
t 

o      o 

l-Jrif-i 
cirir •: 

U    C; 

'<      p, 

r-   ;      O 


o 


d 
EH 


H 
•    O 

O 

+>    f-l 

CO 

a 

d 

o 

:_. 

CO 

OCMOOOOOOOOOOOO 


o 

oooocooooc 


(0 

c- 


O  \-  o  o  o  o  o  o  o  o  o  o  o  o 


a  c> 


o 

CO 


I 


o 
Cft 


o 


CI' 
C- 


I.' 

O    O 

: : 

!^ 

H 

H  r-! 

fn 

C 

O   CQ 

h; 

Q 

rR   rR 

ro 

r;  ■■  >  -'-3 

o 

ro  •  I  f-* 

M 

j'i 

c  J 

;j  o  o 

M 

*- 

•r-1 

cj 

'  i  [ 

<  J 

o 

s 

a 

■    "~'~~~^ 

1 

d 

!h 

U 

h  ?i  r: 

v.. 

c; 

c» 

a 

"> 

d  f  o 

"^ 

r] 

r 

b 

. 

,<^ 

•H 

'^ 

l  -h  ■.-: 

rc] 

p  . 

a 

:  '   i 

£j 

d 

:         £       T] 

; 

•— ! 

/.: 

p! 

:-    :  - 

'j 

C; 

c  pi  r> 

/■-i 

t-i 

h 

t 

CO 

' 

■ 

^j 

O   'Ti    0 

^■' 

■ 

yi 

:  ■ 

rG 

i . 

1 

:    i    i 

;■ 

, 

:. 

'  i 

-;-"' 

r. 

R 

rc 

o  R  r 

;'  ■ 

Cj 

o 

.' 

■H 

C   '3 

O 

r" 

n  o  o 

r 

, 

.;.> 

r  3 

; 

" 

■ 

! 

:  .    : 

i  3 

■  ' 

. 

b 

d 

Cj 

■H  -H 

•H 

f-i   'r-i  'r-\ 

-- 

*  i 

'"  ■  ,    . 

p. 

C5  Pi  Ph 

I    . 

'  :| 

cm  r-A^.-  ;pvv.o  [*-• 


n  p  r--,  r^  e 


2.3-231 


to 


to 

d 

r, 


I 
el 


•h  irs 

-P  G\ 


H-1    CO 
H   O 

^ 

■H 

I—. 

to  i-l 
l"o 

c 

-p  r  : 
.-,  cj 
t.'i  p 

I 


-' 

H 

K 

_i 

r    1 

■H 

'. ' 

tj 

b 

O 

o 

r— i 

r  1 

c 

r  ! 

f-l 

CJ 

u 

►- 

o 

^-< 

O 

C;_; 

r«» 

m 

ro 

CM 

CO 


u 
•  o 


•  c 


O  r-"\  c  o  o  o  o  o  o  o  o  o  o  o 


o 


c 
r  cj  c  o  c  c  c  c  c  o 


O  -c-  c  c  c  o  o 


L-  ^:  O'  •_' 


o 


o  o 


:     - 


,'     I 

.■2,     >■ 

■-:  b 


c 
•h  ^; 
P,  o 


A'    I 


c  r 

'.  .  i 


t 
to    ' 

I    -H  -H 

.     r        ;    t-i 

C-    r  ■    -;  /      '"!<;-•; 
O  • .  -.« ■      ' 

!    ! 

:  > 


o 
[A 


M 


c j  t,-> -.:- nor- -..-;  R  o  P 


2.3-232 


u 

C   ' 

t'3 

. 

no 

U 

u 

'O 

o 

H 

-P 

R      - 
CO  ITN 

£t> 

i  o 

R  t- 

O 

*C      •* 

r-iViD 

O  C\! 

W    1 

^CO 

5 — 

rp 

•H 

>> 

r— j 

rt 

r 

-. 

o 

•» 

J.3 

;c\ 

eg 

1  ' 

o 

n 

■r-l 

P 

'•J 

r-i 

( ; 

■i-: 

j 

-R 

o 

c,; 

r 

CO 

CO 

C  J 

R    R 

O  -H 

'M    f-i 

.-> 

ra  <-o 

-p 

H  ra 

P  r~- 

a  -h 

co  r 

R  :.: 

w3H 

R  rf 

•H  E 

P-:p 

Pi  rt 

ra  e 

r , 

-P  r-i 

I i 

<H    0J 

O  B  Pi 

O  CO 

>5            O 

u  <-\  n 

a  r-j  at 

q  co 

PRO 

CI    0<:h 

CT> 

LT) 

ro 

Ph 


'CI 

o 

c 

rH  r 

p1 

•H 

■p 

o 

p 

£> 

t  ■ 

p  ' 

o 

1-3 

pj 

o 

•H 

j  j 

- 

R 

.'O 

O 

H 

P 

2 

C3 
EH 


O 
O  O 

>    % 
•H  Cj 

■P  ro 


o 

R 

ro 

P 

t 

c 

.r 

cj 

!~i 

O 

c 

Cj 

cj 

1 — . 

r- 

Cu 

r_ 

r;j 

O 

•H  O 

|> 

^ — 

■r! 

^ 

r- 

r- 

d 

M  (' 

> 


OOOOOOOOOOOOOO 
OOOOOOOOOOCMOOO 


o  o 

oooooooooooo 

OOOOOOOOOOOOOO 

O  O  '.r\  o  o  o  o  o  o  o  o  o  o  o 

OOOOOOOOOOOOOO 


oou^ooool-aoc"-cooo 
o  o  cm  O  o  O  O  c .'  co  mvo  o  o  o 

OOOOOt-OOOOCOOC 

OOir>COCO'.riO^OOOO 

o  o  c  o  o  o  o  r-  co  t  c  i  o  o  o 


Ov-OCOOOC 


o  o 


jOOWOWOt-  C\!  CJ  C.VOC 
3   I    CM  CD  O  CO  O  CD-  O  -==•  O  CO  O  O 

[0\  T-    V-    \- 


O  C  CJ  t-  O  v-  O  C  LT\  l.~.  LfN  C 
O  O  •-:•  e/OCOOhOf-W 

C  O  CM  OCOOOO^OO 


3  O 
3  O 


o 

ro 
cj 

CD 

0 


,-R 

co 
p 

R 


<L>    O 

Pi  r- 
o  o 

i-l  H 

co  c: 

,R'    rR 

,Ci  -p  jj 

co  p  R 

POO 

:-.  cj  r 


C)    ? 

r  -  o 


,R    -H   ,R    -r-l    rC 

i 

•H  Ti 

rj 

R 

?o       co  ri  c    r  Ci 

r  — 

S  c 

r 

■H 

r,    rR      P      P      P      P      CJ 

o 

R      ^    r^-' 

^: 

t  -i 

CO    O    R  v-a  R  — r  p 

o 

t^t;  C'v 

r_, 

H3.5     1    ^     1 

J : 

i    i   r 

c; 

E  R  -p  r       p  'c- 

C 

R  R  R 

n 

0,C-rl     O   rCj     C     PJ 

t. 

c  o 

n-   ■ 

— ■ 

^  :■>  ■-   >,  r-  :  -s  c 

c. 

CJ 

JO    :■■,•,     r- 

R    R    ' 

;  ; 

•^i 

O    Ci    Cy  -H  -r-i  -H    p 

'  j 

■H  -r-i    c; 

•H 

n 

ph  n  i?4Ph  :.;;  pi  p^ 

^  .  1 

:~n  Ph  C?: 

c: 

o 
o 


C 

a 

rH 

T7 

-1 

p 

rc 

o 

-i-l 

^. 

' 

-H 

s_ 

•~o 

CJ 

- 

•r-i 

R 

c 

ti-l 

'--: 

O 

.•-j 

-    . 

c 

Cj 

ro  ^; 

,o 

CJ 

r; 

Pi 

R 

i_- 

.to 

c 

C^ 

Cj 

r- 

i — ; 

O 

ro 

P 

II 

•H 

u> 

S-'. 

■r-f 

c^ 

■H 

R 

■H 

cv  tr>  ■<-  ir»<jD  c--  <r\  ;-,  o  O  frq  : '-<  t 


2.3-234 


'-H 

Cv 

• 

■a 

rl 

U 

'O 

o 

rH 

H-> 

s  - 

ctf  ir\ 

P  r- 

R  -r- 

o 

'C     •» 

rlVO 

O  CO 

^:;  I 

^co 

t — 

■ 

'. 

:-. 

r— ! 

%•• 

Pi 

- 

nj 

CO 

CO 

i.0 

r-;  s=i 

O  -H 

«H  ,-; 

—■ 

O  re 

-P 

H  M 

P  rO 

CO  -<H 

03    M 

fJ  ::: 

LjUH 

«"    rf 

•H    £ 

P-:P 

P-.  cj 

c3  e 

r  i 

-P  rH 

f—| 

V-:  cj 

c  B  P-i 

CO  CO 

>5           O 

r-!  h.  n 

Cj   r-J   pi 

r'             r_, 

P  rt  o 

CI    C  <H 

Ol 

UD 

ro 

CVJ 

EH 


oooooooooo  o c o  o 

OOOOOOOOCM 

.  1 

O  C  O  O  O  O  O  O  O  O  O  O  O  O 

oocooooooooooo 

O  O  :r»  O  O  O  O  O  O  O  O  O  C  O 

; 

. 

oocooooooooooo 

oou^ooooL^or-cooo 
o  o  co  o  o  O  O  r  •  o  mv.o  o  c  O 

OOOOOt-OOOOCOOO 

' 

O  O  LT\  O  O  O  O  :'\  O  K^  O  O  O  O 

o  o  cj  o  o  o  o  r-  ro  -.-.-  c   o  o  o 

o  o  o  t-  o  c  o  o  o  c 

o  cj 

t>  <-< 

•H    cj 

O  O  CO  cv  O  cm  O  1-  cj  cv  c ;  i-  o  O 

O  C  CM  o  o  CO  c  (.:■■  o  <*■  O  ■ 

N^                                                           T-    T-    t- 

O  /-: 

T3 

o  ;: 

fn  -p 

P/:; 

P  t; 

O 

T 

o  c  cm  t-  o  t-  o  c  <s\  l"  ir\  o  o  o 

co  cj 

O  O  ---MJ  O  >JD  O  KO  hOf-WOO 

r-1    P 

•       •••»»•«*••••• 

O  O  CJ  OOOOOOi-OO  C  O 

'=>e 

•H  O 

r**     ^ 

•rH 

rs    f.| 

p   d) 

MPl 

(D    O 

& 

o  o 

P        rq              r-  : , ■  •! 

f-!       co            co  t: 

rO               P 

f-l                ^3  -C 

^        ,c        rcj  -P  -J 

o      o      co  p  F-" 

P       :  ■       poo 

5          -h       re       k  i)  r 

r 

O                                  t  ;          rO  v_-^^ 

i> 

-O                                 "«N»                \                     O 

■p 

Cj                  '■•.           U           -       P    P 

o            o        c>  ?  c  c 

R 

p                               O   CO    ■ 

C 

/  !    -rH    ,£    -rH   re        |      -1    .,-,              ,r;      P 

•H 

'o        co  f,  c  r;  cj  -r  $:;  c        K  -h 
cj  ^  ^  p  ^  :j  r-  o  p  p  rc  p  '  j 

*lw 

p 

CO   Q    £:  ■--•?)•    .   1     C  -rr-rr  C"    r : 

rH   p  ,0     |    ^     |           :;     |      |    r^P    c; 

S  .-■  -P   ti         !                     :-   T!         f 

O  rC    -rH     O   '.-.     O     r'     r_.     Q     Q   ,         ': 

CJ 

•iJ  "'  /'  >>  o  Sc  r    :  , ;  ..       o  ■     o 

^> 

.' <  r  ) !  *                          .  -  r>  .: 

O   o   pj  -H  -r-i  -H   P.-  T-;  -H  •,-;   r;  ■->.    o   C: 

f")  CO  •'-■  ?n  :•:  Pi  f  c                                 •  ; 

'O 

•rH 

r-i 

t-  cm  tc»  <-  ir>  vj  i>-  -<  ;r,  o  R  M  ^  c/- 

o 

O 


CO 

H 

1 

r,- 

; ; 

o 

•i  i 

• 

^, 

.-;  j 

c 

•rH 

f-l 

c  m 

'  ••' 

o 

-'-5 

. 

C: 

(.' 

rc 

CO 

- 

V 

(' 

•r! 

C 

rv"' 

o 

r- 

-■ 

.-• 

CJ 

Cj 

r-_ 

o 

' 

i_; 

JO 

c 

CO 

1 — 

u 

r.. 

P 

II 

•H 

i- 

-■; 

'^.' 

•H 

f- 

■ 

.,  : 

2.3-234 


f: 

c  ■■ 

a 

• 

no 

J: 

V, 

T~ 

C! 

I     1 

-'.' 

m 

£3 

LO 

ri  r- 

i-; 

C  '< 

1 

r— 

o 

r-! 

:■  \ 

o 

l 

c  , 

-  \ 

H    Pi 


CJ    Rj 


p 

p 

; ' 

n 

cj 

'-■ 

^j 

H 

H 

>i  : 

Cj 

C 

p 

?  H 

a 

-  ■> 

r*2 

n 

r  . 

f- 

r- 1 

~-j 

fci 

cd 

P 

u 

ps 

r 

o 

CO 

O  <H 

o 

U3 

TJ 

,. 

'  o  o  c  o  o  e              ;.-\  o  c  o  o 

o  O  O  OJ  o  c  o  O  O  t-  c  o  o  o 

r 

•<  1 

c  c  o  o  o  o  o  o  o  o  o  o  a  o 
oocoooocnr^-oooo 

OOCCJOOOOOOCOOO 

o  o  o  o  o  o  o  c  o  o  o  o  o  o 

c 

O  c  o  O  c  o  O  c:  o  c-  o>o  o  c 

O  O  ;^0  o  c:  o  «■.-  u">c\i  ump>0  O 

f 
b 

O  O  O  C  C  CO  o o o o  o  o  o 

3  C  DO  o  n  O  C  CO  t"\  t-  ■<-  o  o 

O  O  .:  <  o  C     >  O  !  r»!<> 1 1  ^  •     v.-  O  O 

"■ 

o  o  o  o  o  o  -'.  c  o  o  o  o  o  o 

V 

■H 

-P 

C 
r-i 

CJ 

C 

C 

oor-cjcwo  -<- c-~.  v-  c.  t-'N  o  o 

c  o  -'  sr  o  --;  c  co  ";  -■    --  va  o  c 

-3 

Co 

o 

r-  1 

_;.3 

..-1 

C  O  —  :  ~\  O  .  "n  O  C.  t-  -  -  ( '->  ■-'■  C  O 
C  O  r  .  O  O  O  O  :::  c\  is-    :\:«~,  o  O 

O  O  t-  ;.-\  <         ,       ■                     —  C  O 

•H 

o 

■rl 

o  o 

,-Ci 

o.  c 

;_i 

o  o 

2 

/-i 

H  rH 

J  ■ 

C3    C^ 

' 

r   J 

,c,a 

r^3 

. 

r^     "P     -I"5 

03 

ra  ;5  ^ 
^  o  c 

""i 

•H 

Cj 

f;   a>  pj 

o 

r* 

:  ■ 

r,-. 

c 

Ri 

<■- 

;"  - 

j  *-    T-J 

o 

o 

K    C    " 

( • 

pi 

o 

r^. 

/- 

•H 

o 

1    -H  -H 

TZ' 

c . 

ft" 

: . 

f— 

:  ■ 

r-       r-     r 

p 

£* 

pz> 

'j 

-- 

"j 

o?P 

cri 

'.-• 

. 

*:"3 

<L' 

-      ; 

r-* 

'.  ■ 

>' 

_!. 

£ 

r: 

r- 

o  r.  p 

c 

•H 

o 

r:  * 

c 

:■:   c   c 

-p 

/■ 

. 

•  •> 

1 

.  •  - 

Cj     .'.    *iH  'H  'H 


(4      •<-  cv  r-"N  "<■  '-'".o  c~-  ■  1  f    o  H  ." '  :    c:  ■ 


O 

o 


c:> 

H 

i — ! 
CO 

C,.  ; 

6 


r '   G 


<-;.|    O 


'I'' 

l: 

' 

CI 

Ci 

■H 

CJ 

r^; 

n 

^•1 

J1 

•M 

c- 

rl ; 

,'_ 

0 

n 

' 

," 

Co 

f-l 

J-> 

o 

O 

£  j 

c 

r 

O 

f 

!. 

'•- 

2.3-235 


bO 

» 

IT\ 

ra  r- 

05  C\ 

H  i- 

•I-1 

ClI  «=r 

1    • 

c  o 

c  o 

r-l     1 

O  v- 

•>:j)tr\ 

• 

CO 

•;> 

•1 1 

ri 

Ci 

o 

•rl 

r-  • 

[ 

■P 

r  i 

1 

P 

fC 

n 

■c  1 

c; 

JLj 

to 

H 

c 

cd 

•H 
P 

^ 

(m 

Cd 

1 

'I 

■P 

H 

r-  1 

t  j 

^ 

O 

r:  o 
o  q-: 


OOOOOOOOOu^OOOO 

oooocootrNOr-ocoo 

OOOOCOOOOCOC 

OOCOC  C-OOOu-nOOOO 
OOOOOOOi^OCVOOOO 

k)  r. 


-P 


a 

;.; 

— ■ 

j: 

• 

._.> 

< 

•H 

n 

r' 

•H 

• 

r 

< , 

oooooooooooooo 
o  o  a  o  a  o  o  o  o  a  o  o  o  o 

•   ••••«•••••••• 

OOOOOO  OOOOOOOO 

oocooooooooooo 
o  o  o  o  o  c  c  o  o  o  o  a  o  o 

o  o  o  o  o  c  o  o  o  o  o  o  c  o 


o  c  o  o 


o  o  o  v-  a  o  •«-  c-  o 


O  O  O  O  O  O  O  O  LTV  O  O  ir>  O  O 


o  o  o  o  o  c  o  lt\  o 

CM  t- 


O  O  -" 

in      •>- 


OOOOOOOC  tTi  O  C  -:>  O  O 
O  C  O  O  C  ■  O  C  f.-A  t-  •:;  O  v-  O  O 


oooooooocooo 


o  o 

^; 

o  o 

p 

,c, 

r— !  r~! 

c . 

!.: 

£j  c; 

r^- 

f     H 

XJ 

ft 

-I-'   +3 

o 

(. 

CO 

r>  f-< 

I 

p 

o  o 

•<-'■ 

a' 

C'J  c 

2  3 


r-i         j  F-:  h 
■:  (j  C)  o 

■     c  k   ' 
.';  -h  -a    l  -h  -h 
:•;  r;  rj  'c  £  g        c .  -H 
r.  :>  ■:■>  o  p  p  ,3  s  J-; 

-  •.•no  ■--■•---  -• 

-  I        £    i    i    r 

r,  f~       rt 
:    c  fi  r   o  o  / 
c-  :  >  co  rj  :  ;  ^  : 

■h  -h  r,  '-■  -h  -h  o  -h  c 


o 
a 


r-l 
CO 


o 
c? 

r-{ 

O  -H 
,Cj    > 

•H 

c-  r. 

•H 

?; 

o  <- 


CV  tCN^-CNVO  f-_  ^ 


on 


r~ 

C'J 

r 

G 

c. 

■-; 

O 

/■; 

p 

■1' 

CO 

■rH 

C. 

r 

,         . 

CJ 

c-j 

( 

' 

<H 

43 

C 

O 

i"j 

C7 

p~i 

0 

05 

r  > 

!l 

■\-. 

■H 

>^ 

,'-! 

•H 

CO    c 


2.3-236 


I  1 


f-:    I 

c   f 

Q    <    " 
C  t-! 

Q 


o  -r-l 


f-. 
o  c 

•H 
CO  r^ . 


or    f -: 


a  co  --• 


CO 

1 

■ 

o 

f 

•r-\ 

1 

C  : 

[>s 

i — > 

i — ! 

— ' 

C 

?c 

c 

I. 

^^ 

•  Z: 

C\J 

I 

cvj 


rc 


c 


co 


I     I     I     I     I 


I     1     1 


II!!! 


I     I     i      I     I 


!      t      ! 


I     !      I 


!      !     I     I     I 


III! 


I      !     I     i      I 


.  O  C 

O  : 

0;-\       ; 

•  •  Q 


V.O 


1 


C^ 


D        Cn.D-C 

«  *        •        o 


o 


I      !      !      I      I 


C  \  C?  v- 


c  rNO  c  o  :  ',  l-      o 

O  t~  O  3  Or-.-  OJ        O 
O  :~\ o  O  Q  c  v  r~:     o 


>    c--  f  :•  c  >.  o  v-  oj  v 

-    T-    T-    T-     V-     CV     C         CJ     C 


CV 


' 


r-i 

o 

f  ~; 

p 

_p 

'   _' 

d 

<—• 

1-1 

•H 

v--i 

o 

"r-l 

v_ 

-' 

-~ 

O 

c 

-; 

:-. 

jj 

■  j 

•r' 

o 

r~  . 

r  ■ 

f*-l 

c 

c 

r:> 

r-= 

"j 

l2 

-p 

CD 

•H 

' 

pj 

/I  *, 

•'r-l 

'" 

N 

o 

•H 

J 

CO 

cp 

r~j 

.'   •> 

J  J 

'6 

-  1 

•i— i 

r> 

-O 

-o 

- 

r  ■ 

r:" 

-' 

■  ■' 

:-   . 

r 

•H 

^ 

C 

rj 

•r-| 

o 

0_i 

1    ■ 

c 

:;   c  o 


J  i 

H  £ 

*~> 

^ 

Cj    ]  . 

v— 

•r-\ 

1 

CO  -!° 

1     - 

C        <" 

rm\ 

-   D 

r-= 

2.3-237 


- 


:  i 
o  c 
l.  -:  c 

r 
■ 


•h  : 


•H 

o 


I 
- 

O    '      ' 


i 
en 

CM 


O 


o 


o 


I    I    I    I    I 


C  O  c  r."\  r 
I     !     I     I     |  c— i    .  c  r  -  L 


o  c 


I    i    i    i    i    ^  c —  ■     z-.  c . • 


[ 


I     I     I     I     I 


DC  C 


I      I      I     I      I 


0  O  O  O  O  O  '     v-  .     c 
I     I     I     I     I  ■  .  -  v-  ; 

1  !  O  C'  C  '      •     '      t-  r  - 
!     1     !     I     |   •■  -  :    .  c  '  .     -r-  v-  :  ■  ,-      :    ,  r~ 

O  :•■  ''\  O  C    ( 
!    i    I    i    I  <    ;  l 

:^ ." 
:  r  \  i 


O 


O 
O 


■H 


XI    : 
o 


C  r- 


-!-"■    r. 

- 


■ 
r ;  c 

C  H 
C      '    c 


-I    C 


C: 


•H     I 

■    O 


2.3-238 


Table  2.3-64   Definition  of  population  parameters  measured  by  the  Jolly- 
Seber  method  and  corresponding  notations  for  RBOSP 


Notation  Definition 

i  Trap  night 

1-5  '    -Sample  period  1,  Oct.   19-24,   1974 

6-10     -Sample  period  2,  Dec.   7-12,   1974 

11-15  -Sample  period  3,   May  18-26,   1975 

16-20  -Sample  period  4,  July  25-30,   1975 

21-25  -Sample  period  5,   Sept.   31-  Oct.   4,   1975 

a  Proportion  of  marked  animals  in  sample  i 

p  Probability  an  animal   alive  at  time  i   is  caught  at  time  i 

M  Estimate  of  the  size  of  the  marked  population  just  before 

the  ith  sample 

N  Estimate  of  the  total   population  size  just  before  the  itn 

sample 

#/ha  Absolute  density  (numbers  per  hectare);  determined  by 

(N  x  10,000)/(effective  trapping  area) 

var(N(N))  Error  of  estimation  of  N 

B  Number  of  new  animals  joining  the  population  in  the 

interval  from  time  i  to  time  i+1  which  are  still  alive 
and  in  the  population  at  time  i+1 

var(B)  The  variance  associated  with  estimating  B 

0  Probability  an  animal  alive  at  time  i  survives  to 

time  i+1 

var(0)  The  variance  associated  with  estimating  0 
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2.3.4    LARGE  MAMMALS 

2.3.4.1  Introduction  -  No  changes  have  been  implemented  since  Progress 
Report-4.  See  Section  2.3.4.1  for  the  objectives  of  the  large  mammal  section 

2.3.4.2  Methods  -  Several  methods  are  being  employed  to  determine  large 
mammal  use  of  the  area.  Procedures  have  been  described  in  Progress  Report-1 , 
and  modifications  have  been  described  in  Progress  Reports  3  and  4.  See 
Section  2.3.4.2.1  in  Progress  Report-4  for  the  methods  of  previous  aerial 
surveys.  For  the  methodologies  of  the  migration  movement  study  and  mule 
deer  pellet  group  counts,  see  Section  2.3.4.2.1.1  in  Progress  Report-1, 

and  Section  3.6.2.4  in  Progress  Report-3 . 

2.3.4.3  Results 

2.3.4.3.1  Aerial  Surveys  -  Large  mammal  aerial  surveys  were  conducted  on 
November  6  and  24,  1975.  The  number  of  mule  deer,  elk  ,  and  feral  horses 
observed  during  each  survey  is  presented  in  Table  2.3-180.  Relatively  poor 
spotting  conditions  were  experienced  during  both  of  the  surveys.  Small, 
widely  scattered  individuals  and  herds  made  up  the  32  mule  deer  observations 
on  November  6.  Many  more  mule  deer  were  observed  on  November  24.  Most  of 
the  animals  observed  were  located  in  small  scattered  herds  east  and  west  of 
Tract  C-a.  Few  animals  were  observed  on  or  near  the  tract,  possibly  due  to 
the  pre-developmental  disturbance  within  the  area. 

Elk  were  not  observed  during  the  surveys  conducted  this  quarter. 

The  55  feral  horses  observed  on  November  6  were  located  southwest  and  north- 
east of  Tract  C-a.  Thirty-five  of  the  horses  were  observed  in  one  herd  on 
the  ridge  between  Spruce  Gulch  and  K  U  Gulch,  and  the  remaining  animals  were 
in  four  small  herds  scattered  over  84  Mesa.  The  feral  horse  distribution 
observed  on  84  Mesa  during  the  November  24  survey  was  approximately  the  same 
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Table  2.3-180    Number  of  mule  deer,  elk,  and  feral  horses  observed 
during  aerial  surveys  conducted  on  November  6  and  24, 
1975  for  RBOSP 
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as  that  observed  on  the  first  survey  in  November.  Horses  southwest  of  Tract 
C-a  were  more  widely  dispersed  along  Cathedral  Bluffs  and  Airplane  Ridge  on  the 
on  the  seasonal  survey. 

2.3.4.3.2  Migration  Movement  Studies  -  Fall  1975  migration  movement  studies 
commenced  on  October  22  and  23,  halted  during  the  deer  hunting  season,  and 
were  continued  November  12-23,  1975.  The  number  of  mule  deer  observed  in 
seven  flights  during  the  period  is  presented  in  Table  2.3-181.  Track  counts 
conducted  on  the  road  east  of  Tract  C-a  yielded  additional  information  on 
mule  deer  movements  during  this  period.  The  number  and  general  direction  of 
the  tracks  is  presented  in  Table  2.3-182. 

Relatively  larger  numbers  of  mule  deer  were  observed  on  transects  west  of 
Tract  C-a  than  on  the  other  transects  (Table  2.3-181).  Numerous  animals 
were  located  north  of  Sagebrush  Hill,  particularly  in  the  Big  Duck  Creek  and 
East  Fork  Spring  Creek  areas.  Mule  deer  appeared  to  be  moving  slowly  north- 
eastward during  this  fall  movement.  Track  records  indicated  that  mule  deer 
moving  eastward  outnumbered  deer  moving  westward  on  all  survey  dates. 
(Table  2.3-182).  Fewer  mule  deer  tracks  were  recorded  on  84  Mesa  than  along 
Stake  Springs  Draw  and  the  ridge  between  Stake  Springs  Draw  and  Ryan  Gulch. 
Much  of  the  movement  appeared  to  criss-cross  the  road  as  was  noted  during  the 
Spring,  1975  survey. 

Little  mule  deer  activity  was  noted  on  Tract  C-a  or  the  area  north  of  the 
tract  during  this  period.   Inflexibility  of  the  program  did  not  allow 
continuation  of  sampling  to  observe  movement  into  those  areas. 

2.3.4.3.3  Mule  Deer  Pellet-Group  Counts  -  Mule  deer  pellet-group  plots  were 
inspected  during  September  19-22,  1975,  and  the  pellet  groups  accumulated 
over  Summer,  1975  were  recorded  and  removed.  The  number  of  pellet  groups  and 
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Table  2.3-182 


Number  of  mule  deer  tracks  crossing  the  dirt  road 
east  of  Tract  C-a* during  Fall  1975  migration  movement 
studies  for  RBOSP 


Ger 

leral  Di recti 
of  Movement 

on 

Date 
Recorded 

Total 
Tracks  Recorded** 

West  toward 
Tract  C-a 

East 
from 

away 
Tract  C-a 

October  23,  1975 

35*** 

3 

32*** 

November  15,  1975 

62 

15 

47 

November  17,  1975 

59 

21 

38 

November  19,  1975 

42 

5 

37 

November  21,  1975 

77 

14 

63 

November  23,  1975 

89 

27 

62 

*   Refer  to  Figure  2.3-10  for  location  of  road. 

**  One  track  equals  sign  of  one  individual. 

***  Minimum  figure,  tracks  were  so  jumbled  in  one  area  that  an  accurate 
count  was  not  possible. 
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the  pellet-group  index  for  each  transect  are  presented  in  Table  2.3-183. 
The  formula  offered  by  Gried,  1958  (cited  in  Feff,  1968)  for  determining  the 
sample  size  necessary  to  produce  a  desired  degree  of  sampling  accuracy  was 
applied  to  the  data  obtained  from  the  Summer  1975  accumulation  period 
(Table  2.3-184). 

The  data  indicate  that  in  order  to  estimate  mule  deer  use  within  20%  of  the 
mean  at  the  90%  confidence  level  by  sampling  pellet-group  accumualtion,  the 
intensity  of  the  sampling  program  would  have  to  be  increased  over  six-fold. 
The  limitations  of  pellet-group  data  for  estimating  relative  use  of  areas, 
the  wide  dispersion  of  mule  deer  during  the  summer,  and  the  relatively  low 
intensity  of  mule  deer  use  of  Tract  C-a  during  the  summer  do  not  warrant 
such  an  increase  at  this  time  under  the  scope  of  the  present  studies. 

The  conclusions  which  can  be  drawn  from  the  pellet-group  data  are 
limited  by  the  low  frequency  of  occurrence  of  groups  on  the  transects. 
A  scattered  distribution  of  mule  deer  during  the  summer  would  not  be  conducive 
to  large  accumulation  of  pellet  groups.  However,  general  conclusions 
concerning  mule  deer  habitat  use  are  suggested  on  the  basis  of  the  limited 
pellet  group  data  which  are  available.  No  pellet  groups  were  recorded  for 
the  transects  located  on  Tract  C-a  (transects  1,  5,  6,  and  7)  or  on  transect 
13,  which  is  located  in  a  sagebrush  and  pinyon-juniper  covered  area  south 
of  Tract  C-a.  All  pellet  groups  observed  were  located  in  mixed  brush(92%) 
or  sagebrush/mixed  brush  associations  (8%)  west  of  Tract  C-a.  The  data 
indicate  then,  that  mule  deer  prefer  the  mixed  brush  vegetation  types  most 
common  west  of  Tract  C-a,  and  few  use  the  tract  itself  during  the  summer. 

2.3.4.4  Summary  and  Conslusions  -  The  following  summary  and  conclusions  should 
be  considered  as  preliminary  interpretations  based  on  limited  data  and  subject 
to  modification  when  more  complete  information  is  available. 


2.3-361 


Table    2.3-183     Mule  deer  pellet-groups  accumulated  during  summer  1975  on  13 
transects  on  and  near  Tract  C-a  for  RBOSP 


Transect 
Number 

Pellet  Groups 
Recorded 

Pellet  Groups 
Per  Acre 

Period  of 
Accumulation 
(days) 

Pellet  Group 
Index*. 

1 

0 

0.0 

125 

0.0 

2 

4 

69.7 

123 

0.57 

3 

2 

34.8 

125 

0.28 

4 

1 

17.4 

125 

0.4 

5 

0 

0.0 

125 

0.0 

6 

0 

0.0 

125 

0.0 

7 

0 

0.0 

125 

0.0 

8 

3 

52.3 

123 

0.43 

9 

1 

17.4 

127 

0.14 

10 

6 

104.5 

125 

0.81 

11 

5 

87.1 

125 

0.70 

12 

2 

34.8 

128 

0.27 

13 

0 

0.0 

129 

0.0 

* 


Pellet  group  index  equals  the  pellet  groups  per  acre  divided  by  the  accumulation 
period. 


x  =  1.85 

n  =  13 

SD  =  2.08 

Sx  =  0.58 

90%  Confidence  interval 

1.85  +  (1.782  x  0.58)  =  1.85  +  1.03 
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Table  2.3-184   Calculation  of  sample  size  necessary  to  produce  a  sample  with  a 
0.20  selected  risk  of  error  at  the  90%  confidence  level  for 
mule  deer  pellet-group  counts  for  RBOSP  (Formula  from  Grieb, 
1958  -  as  cited  in  Neff,  1968) 


N  .  (t0.10)  s 


(0.20  x  x)2 


Where: 


N  =  number  of  plots  or  transects  required 
2 
s  =  variance  of  the  preliminary  sample  data 

x  =  mean  of  the  preliminary  sample  data 

0.20  =  selected  risk  of  error  (e.g.,  if  the  estimate  is  expected  to 

fall  within  20%  of  the  mean  90  times  out  of  100,  use  0.20  times 
the  mean) 

tQ  ,q  =  tabular  value  for  the  selected  level  of  probability. 
Based  on  summer  1975  accumulation  period. 


M  78 i   4  28 
N  =  -*— - — ' '■ —  «    =99  transects  necessary 

(0.20  x  1.85)       -j_3  transects  presently  established 


86  additional  transects  would  be  necessary  to  produce 
the  desired  accuracy. 
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Mule  deer  appeared  to  be  scattered  in  small  groups  east  and  west  of  Tract 
C-a  during  the  aerial  surveys  conducted  in  November.  Relatively  more  animals 
were  observed  west  of  Tract  C-a  than  east  of  the  tract  during  aerial 
surveys  for  migration  movement  studies.  Mule  deer  appeared  to  be  moving 
north-eastward  during  the  fall  migration  period.  Summer  use  of  Tract  C-a 
was  relatively  light,  since  muledeerused  the  mixed  brush  areas  west  of 
Tract  C-a  more  than  any  other  vegetation  type. 

Feral  horses  were  located  south-west  of  Tract  C-a  and  on  84  Mesa  during  the 
quarter.  Elk  were  not  observed  during  investigations  conducted  this  quarter. 
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Observers:      R  f   <*/  KJfr+ L^   ^r  *?*«*.£)  Pilot/Aircraft  /iw/Zu^  //£****  J*£ 
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